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PREFACE 


People  with  whom  I have  talked  about  this 
little  book  during  its  inception  and  progress, 
when  I have  tried  to  explain  its  scope  and 
objects,  have  sometimes  said — “ Oh  yes,  I see. 
You  mean  it  for  amateurs. ” 

My  answer  to  this  is  both  yes  and  no.  For, 
while  not  unmindful  of  the  just  claims  of  serious 
amateurs,  to  whom  I certainly  hope  it  may  be 
useful,  and  in  spite  of  the  fact  that  I have  tried 
to  write  the  technical  chapters  in  such  a way 
that  they  may  be  intelligible  even  to  those  who 
are  entirely  without  any  actual  knowledge  or 
the  subject,  it  is  really  the  young  beginner  in  the 
trade  workshop  with  whom  I am  most  anxious 
to  get  into  touch. 

Different  people  mean  to  describe  such  entirely 
different  qualities  when  they  talk  about  amateurs. 
So  much  depends  on  the  tone  of  the  voice,  and 


VI 


PREFACE 


on  the  mental  habit  of  the  speaker,  whether  he 
uses  words  loosely,  or  with  some  reference  to 
their  original  derivation.  When  the  trade  worker 
uses  the  word  “ amateur  ” he  generally  means  a 
trifler  ; other  people  often  use  it  to  describe  those 
who  are  not  entirely  dependent  for  their  living 
on  the  art  or  craft  in  question  ; while  a few 
unreasonable  individuals  here  and  there  may 
perhaps  still  try  to  preserve  its  older  and  more 
literal  meaning  ; but  they  would  as  a rule  be 
better  understood  if  they  said  “ enthusiast.” 

A shade  of  meaning  slightly  different  from  any 
of  these,  and  yet  one  which  the  word  is  often 
intended  to  convey,  is  perhaps  best  expressed  as 
describing  a worker  who  is  deficient  in  experience 
and  technical  skill  in  his  craft  as  a whole,  though 
proficient  enough  in  one  or  more  of  its  processes. 
I doubt  whether  in  this  sense  it  is  ever  applied 
to  trade  workers,  most  probably  not  ; but  I think 
it  very  well  might  be. 

However,  in  case  that  should  lead  any  reader 
to  expect  that  he  will  find  the  whole  craft  of 
jewellery  exhaustively  treated  in  the  following 
pages,  let  me  draw  his  attention  to  my  sub- 
title, from  which  he  will  see  that  I am  only 
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treating  of  just  a few  elementary  methods  and 
processes. 

On  the  other  hand,  I can  readily  believe  that 
many  readers  may  find,  what  will  appear  to  them 
to  be  quite  unnecessary  explanations  of  ele- 
mentary facts  which  “ every  school  boy  ” knows, 
and  in  relation  to  these  I can  only  say,  that  some 
of  these  elementary  facts  are  apt  to  be  very  soon 
forgotten,  and  that  the  pages  which  deal  with 
them  are  easily  skipped  by  those  who  feel  that 
their  intelligence  is  thereby  insulted. 

Some  considerable  portions  of  the  book,  and 
many  of  its  illustrations,  have  already  appeared 
in  the  pages  of  the  Art  Journal , and  for  permis- 
sion to  republish  these  I am  indebted  to  Messrs. 
Virtue  & Co. 

I have,  however,  added  a great  many  new 
chapters,  which  are  now  published  for  the  first 
time,  and  they  contain  a number  of  new  illus- 
trations. 

It  would  be  a matter  of  some  difficulty  and 
complication  to  particularise  in  every  case  the 
sources  from  which  the  objects  illustrated  have 
been  borrowed,  owing  to  the  fact  that  a single 
illustration  perhaps  includes  many  small  things 
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which  were  kindly  lent  for  the  purpose  by,  in 
some  instances,  as  many  as  five  or  six  different 
owners. 

I wish,  therefore,  to  acknowledge  my  in- 
debtedness in  this  connection  to  the  Board  of 
Education,  to  the  Keeper  of  the  Metal  Work 
Collection  at  the  Victoria  and  Albert  Museum, 
to  the  Keepers  of  the  Gold  Ornament  Room  and 
of  the  Mediaeval  Room  at  the  British  Museum, 
to  Mr.  H.  B.  Bompas,  Miss  E.  A.  Bostock, 
Messrs.  Calipe,  Dettmer  & Co.,  The  Chelsea 
Furniture  Co.,  Mrs.  J.  R.  Davies,  Messrs.  E. 
Gray  & Son,  Mrs.  T.  T.  Greg,  Messrs.  G. 
Jennens  & Co.,  Mr.  C.  Krall,  Miss  E.  Lamport, 
Miss  V.  Ramsay,  Mr.  G.  Salting,  Mrs.  J.  Tweed 
and  to  my  wife. 

R.  LL,  B.  R. 


Chelsea, 
Oct.  1909. 
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SIMPLE  JEWELLERY 

CHAPTER  I. 

INTRODUCTORY. THE  EDUCATIONAL  POINT 

OF  VIEW. 

The  thought  has  probably  occurred  to  many 
of  those  who  have  taken  up  the  teaching  of  a 
handicraft  professionally,  that  it  is  a strange  thing 
how  very  little  there  is  in  the  way  of  a tradi- 
tional or  generally  recognized  system  of  education 
available  for  the  use  and  guidance  either  of 
students  or  of  teachers. 

It  seems  to  have  been  left  to  chance  and  the 
judgment  of  the  teacher  to  decide  what  should 
come  first,  what  next,  and  how  the  beginner 
should  be  led  on,  from  stage  to  stage,  through 
the  many  processes  which  go  to  compose  the 
mental  and  manual  equipment  of  a capable 
worker  in  any  one  craft. 

Yet  it  will  hardly  be  denied  that  it  is  of  the 
utmost  importance  to  the  welfare,  commercial 
as  well  as  artistic,  of  all  countries,  that  the 
crafts  should  be  taught  in  a thoroughly  intelli- 
gent and  efficient  way,  calculated  to  develop  not 
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only  the  manual  dexterity  but  also  the  inventive 
powers  of  the  learners. 

In  connection  with  crafts  which  have  fallen 
into  disuse,  so  that  no  living  tradition  has  been 
kept  up,  the  absence  of  any  such  system  is  not 
at  all  strange  ; nor  is  it  surprising  in  those 
other  cases  where  anything  of  the  kind  which 
may  have  survived  has  only  done  so  by  reason  of 
the  enthusiasm,  or  even  the  conservatism,  of  just 
a few  isolated  workers.  But  that  is  not  the  case 
with  jewellery  as  a whole,  although  it  is  true 
that,  in  this  country  at  all  events,  certain 
branches  of  this  craft  lie  quite  outside  the 
experience  of  all  but  a very  few  workers. 

Still,  jewellery  is  practised  everywhere.  It 
was  carried  on  with  amazing  skill  even  in  such 
remote  times  as  during  the  early  Egyptian  dynas- 
ties, and  it  has  never  been  in  any  danger  of 
becoming  a lost  art.  On  the  contrary,  its  educa- 
tional value  was  so  fully  realised  in  mediaeval 
Italy,  that  the  goldsmith’s  workshop  was  in  those 
days  regarded  as  the  best  primary  school  for  a 
student  of  the  fine  arts.  Nor  can  it  be  said  that 
as  a craft  it  lacks  suggestions  for  suitable  exer- 
cises. By  no  means.  I very  much  doubt  if 
there  is  any  other  craft  whatever,  which  offers 
such  obvious  and  ample  opportunities  for  the 
learner  to  acquire  much  of  the  experience  neces- 
sary, merely  by  following,  under  suitable  guid- 
ance, the  dictates  of  common  sense  ; and  to 
acquire  his  experience,  moreover,  in  such  a way 
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that,  while  ostensibly  learning  its  practical  side, 
his  attention  is  necessarily  called  at  the  same 
time,  to  the  scientific  and  artistic  aspects  of  what 
he  is  doing. 

No,  the  more  probable  explanation  or  the 
absence  of  any  recognised  educational  system  is 
that  until  recently  the  crafts  have  not  been  taught 
outside  of  the  workshops  in  which  they  are 
regularly  practised,  and  in  these  an  elaborate 
educational  system  is  not  so  very  necessary. 

Undoubtedly  the  workshop  is  the  ideal  place 
in  which  to  learn  a craft,  and  in  a thriving 
workshop  there  will  always  be  plenty  ot  elemen- 
tary work  to  be  done,  on  which  the  apprentice 
can  practise. 

Under  the  guidance  ot  a wise  and  skilful 
master,  the  ordinary  round  of  work  will  provide 
all  the  experience  a student  needs,  to  teach  him 
those  things  which  he  cannot  learn  alone — so 
long,  that  is,  as  his  employer  himself  is  really 
a master  craftsman,  and  not  merely  a master  of 
craftsmen. 

But  even  here,  when  such  a happy  state  of 
things  occasionally  survives,  the  exigencies  of 
business  will  probably  result  at  times  in  unsuit- 
able work  being  given  to  the  neophyte,  more 
perhaps,  because  his  master  cannot  at  the  moment 
spare  the  time  to  think  out  and  arrange  for  what 
ought  to  come  next,  than  from  any  deliberate 
desire  to  combine  the  education  of  his  pupil 
with  immediate  profit  to  himself. 
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The  growth  of  commercialism,  moreover,  has 
robbed  us  of  much  of  our  due  inheritance  in 
these  matters,  and  in  many  crafts  it  has  certainly 
undermined,  if  it  has  not  absolutely  swept  away, 
the  whole  fabric  of  apprenticeship.  However, 
it  has  given  us  fresh  opportunities  in  exchange, 
and  has  imposed  new  conditions.  If  it  has  made 
it  difficult  for  a youth  to  obtain  a thorough  all- 
round training  in  a manufacturer’s  workshop,  it 
has  at  least  done  something  towards  removing 
the  barriers  which  formerly  preserved  the  mys- 
teries of  each  craft  as  impenetrable  secrets,  only 
to  be  revealed  to  those  who  were  bound  by  in- 
dentures -to  serve  through  a long  term  of  years 
at  merely  nominal  wages. 

The  art  student  of  to-day  who  turns  his 
attention  to  jewellery,  enamelling  or  silver- 
smithing,  will  not  easily  realise  how  all  but 
impossible  it  was  for  his  predecessor  of  a 
generation  ago  to  obtain  anything  like  a fair 
insight  into  even  the  rudiments  of  these  crafts, 
but,  as  I have  just  said,  the  passing  of  the  system 
of  apprenticeship,  however  greatly  it  is  to  be 
regretted,  has,  at  least,  made  it  a good  deal 
easier  for  outsiders  to  learn  the  practice  of 
the  crafts. 

I do  not  propose  here  to  discuss  the  relative 
merits  of  the  old  system  of  apprenticeship  and 
of  that  new  one  which  is  gradually  taking  its 
place  ; where  the  employer  is  under  no  obliga- 
tion to  teach  any  more  than  it  suits  his  interests 
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to  teach  ; where  the  learner  is  free  to  leave  one 
employer  for  another,  as  frequently  as  he  may  be 
tempted  to  do  so  ; and  where  the  serious  student 
must  rely  on  technical  schools,  and  on  books,  for 
education  in  all  branches  of  his  craft,  except 
those  which  are  accessible  from  that  narrow 
path,  along  which  commercialism  would  like 
to  compel  him  to  walk — in  blinkers — all  the 
days  of  his  life. 

Accepting  facts  as  they  are,  we  must 
recognise  (i)  that  it  is  only  by  chance  here  and 
there  that  a good  all-round  training  may  still 
occasionally  be  obtainable  in  a manufacturer’s 
workshop ; (ii)  that  technical  schools  exist 
or  are  growing  up  in  order  to  bring  such 
training  in  the  crafts  easily  within  the  reach, 
not  only  of  those  who  are  already  engaged 
in  these  crafts,  but  also  of  any  who  may 
desire  to  learn  ; and  that  they  offer  us  the 
best  chance  we  have  of  rescuing  from  oblivion 
those  traditional  methods  and  processes,  for 
which  modern  commercial  conditions  find  no 
place  ; (iii)  that  the  supply  of  new  facilities 
for  learning,  has  created  a new  demand  for 
instruction  in  handicrafts,  on  the  part  of 
highly-educated  students  of  the  arts,  who,  a 
generation  ago,  would  either  have  confined  their 
attention  to  painting,  sculpture,  or  architecture, 
or  else  would  have  adopted  some  entirely 
different  career,  perhaps  practising  their  favourite 
craft  in  a limited  way,  just  as  a hobby  ; (iv)  that 
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the  all-round  training  which  technical  schools 
provide,  having  been  unhappily  divorced  from 
the  reality  and  variety  of  the  everyday  work 
of  a manufacturer’s  shop,  there  is  much  need 
of  a more  thoroughly  elaborated  and  system- 
atised curriculum. 


7 


CHAPTER  II. 

SCOPE  OF  EXERCISES  AND  METHODS  OF  STUDY. 

In  attempting  to  formulate  a system  ot  train- 
ing, I shall  devote  the  greater  part  of  my  space 
to  the  explanation  of  the  evolution  and  nature 
of  a series  of  first  exercises,  based  on  the 
principle  that  design  and  workmanship  must  act 
and  react  on  each  other.  In  my  opinion  these 
exercises  will  give  the  beginner  a useful  and 
interesting  introduction  to  a few  of  the  simpler 
artistic  aspects  of  jewellery,  and  at  the  same 
time  they  will  afford  him  ample  opportunity  of 
mastering  some  of  the  most  essential  rudiments 
of  its  technique.  But  I shall  only  deal  with 
certain  methods  of  acquiring  a few  of  the  most 
elementary  processes  in  this  technique,  for  which 
some  amount  of  personal  instruction  is  very 
desirable,  and  nowadays  is  happily  accessible 
almost  everywhere.  For  instruction  and  guid- 
ance in  the  more  advanced  processes,  no  student 
can  afford  to  be  without  Mr.  Henry  Wilson's 
most  inspiring  and  helpful  book,  “ Silver  Work 
and  Jewellery.” 

Such  a curriculum  as  seems  to  me  to  be 
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wanted,  should  be  based  on  a study  of  the 
material  to  be  used  from  two  points  of  view 
— the  scientific  and  the  artistic — and  I name 
them  in  that  order  because  the  artistic  treat- 
ment of  any  material  presupposes  an  intelligent 
appreciation  of  its  distinctive  qualities.  That 
is  to  say,  it  is  necessary  that  we  should  have 
some  familiarity  with  the  elementary  scientific 
facts  concerning  our  material,  before  it  is 
possible  fully  to  appreciate  its  artistic  capa- 
bilities ; on  the  side  of  technique  also  the  same 
dual  ooint  of  view  is  no  less  important. 

In  order  to  obtain  good  results  science  and 
art  must  act  and  re-act  on  each  other.  The 
observation  of  some  scientific  axiom  relating  to 
his  material  reveals  to  the  artist  a suggestion  of 
design,  and  in  pursuing  this  idea  processes  of 
manipulation  are  developed  and  invented,  which 
will  lead  in  all  probability  to  the  acquisition 
or  understanding  of  other  axioms.  These,  again, 
are  sure  to  be  full  of  artistic  possibilities,  always 
ready  to  remind  us  of  the  great  truth  that  the 
inherent  qualities  of  materials  constitute  one  of 
the  most  precious  possessions  of  the  artist,  for  in 
them  will  be  found  to  dwell  sources  of  design 
which  can  never  be  exhausted. 

It  is  probably  at  the  moment  when  an  inter- 
esting process  in  craft-work  is  first  acquired  that 
the  mental  seed  is  sown  from  which  in  due 
season  ideas  of  design  will  grow,  and  it  is 
therefore  most  important  for  the  student  oj 
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jewellery  to  begin  by  acquiring  a knowledge 
of  the  principal  attributes  of  the  precious 
metals,  and  the  way  in  which  they  have  been 
turned  to  account  at  different  times.  By  such 
study  the  mind  will  be  prepared  to  receive  and 
to  fertilise  those  seeds  of  ideas  which  are  caught 
by  an  alert  perception  subconsciously,  while 
the  student  is  busily  occupied  in  mastering 
the  various  handicraft  processes.  And  so  it  is 
necessary  to  study  any  examples  of  good  work 
that  are  accessible,  and  from  that  point  of  view 
certain  kinds  of  jewellery  are  very  much  richer 
in  suggestion  than  others.  Thus,  as  it  will  be 
convenient  to  refer  to  examples  which  illustrate 
the  various  characteristic  treatments  when  these 
are  described,  it  would  seem  well  first  of  all 
to  mention  briefly  those  other  types  of  work 
which,  however  interesting  they  may  be  in 
some  ways,  are  not  likely  to  be  especially  help- 
ful to  beginners  when  on  the  look-out  for 
suggestions  such  as  I have  just  indicated. 

In  this  way,  by  means  of  a process  of  elimina- 
tion rather  than  by  attempting  an  exhaustive 
description,  I think  it  will  be  easier  to  indicate 
the  type  of  work  which  I wish  to  recommend 
to  the  particular  notice  of  the  student,  and  I 
shall  also  have  an  opportunity  of  giving  my 
reasons  for  not  dealing  at  greater  length  with 
other  types,  among  which  must  be  classed  many 
of  the  most  celebrated  productions  of  the  great 
jewellers  of  various  times. 
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To  proceed  then  with  the  process  of  elimina- 
tion, let  us  first  dispose  of  that  which  is  easiest 
described,  and  so  clear  the  ground  by  excluding 
from  any  detailed  consideration  the  jewellery  of 
ordinary  commerce,  the  sight  of  which  is  only 
too  familiar  to  us  in  countless  thousands  of  shop 
windows.  We  are  tempted  to  wish  that  a great 
deal  of  it  could  be  swept  away  into  the  limbo  of 
forgotten  things  as  easily  as  we  are  now  dis- 
missing it  from  these  pages,  but  it  would  not 
be  just  to  suggest  that  it  all  deserves  such 
uncompromising  treatment,  or  to  say  that  it  is 
by  any  means  all  hopelessly  bad  and  inartistic. 

Still  there  is  no  denying  that  the  great 
majority  is  quite  trivial  and  uninteresting  in 
design,  that  it  is  hard,  mechanical  and  lifeless 
in  execution,  and  that  it  generally  aims  either  at 
mere  flashiness  and  ostentation,  or  else  at  aping 
the  latest  extravagances  of  L’Art  Nouveau, 
unless  it  is  content  to  be  frankly  ugly,  or  at 
all  events  to  make  no  perceptible  effort  at  being 
beautiful. 

Not  that  the  workmanship  is  wanting  in  skill. 
On  the  contrary  it  is  often  most  amazingly 
clever,  and  almost  always  reaches  a high  standard 
of  efficiency.  But  it  fails  to  give  us  the  pleasure 
it  ought  to  do,  because  its  ways  are  not  those 
which  bring  out  and  accentuate  the  special  and 
individual  beauties  characteristic  of  the  precious 
metals,  and  because  its  methods  of  using  precious 
stones  are  generally  vulgar  and  aggressive.  As 
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a rule  there  is  nothing  to  suggest  that  it  is  the 
work  of  human  fingers  rather  than  that  of  some 
diabolically  clever  machine  ; and  as  a matter  of 
fact  a great  deal  of  it  is  almost  entirely  machine 
made.  But  in  spite  of  that  there  is  an 
abundance  of  very  accomplished  workmanship 
available  in  trade  workshops,  if  only  it  were 
given  a chance  ; if  only  the  great  buying  public 
could  be  got  to  see  that  a profusion  of  showy 
stones  does  not  make  a rubbishy  and  unimagin- 
ative design  into  a thing  of  beauty  ; that  clever 
workmanship  is  utterly  lost  and  wasted  when  it 
is  made  to  imitate  the  work  of  a machine  ; and 
that  the  precious  metals  look  precious  when  they 
are  used  daintily,  rather  than  when  the  chief 
object  appears  to  be  to  suggest  that  a consider- 
able weight  of  bullion  has  been  used. 

These  strictures,  however,  must  be  most  freely 
qualified  by  the  admission  that  nowadays  there 
are  notable  exceptions.  Admirable  efforts  at 
better  things  have  been  and  are  being  made,  and 
quite  beautiful  pieces  of  jewellery  may  be  found, 
which  have  been  produced  under  ordinary 
commercial  conditions.  But  the  stubborn  facts 
remain,  that  ordinary  commercial  conditions 
are  not  favourable  to  the  growth  of  artistic 
work,  and  that  most  of  the  ordinary  commercial 
jewellery  we  see  is  a deplorable  evidence  of  the 
essential  ugliness  and  vulgarity  of  our  times. 


Fig. 


By  permission  ot 
George  Salting,  Esc]. 


Gold  Pendant,  enamelled  and 
set  with  precious  stones. 
Italian,  16th  century. 
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CHAPTER  III. 

PICTORIAL  AND  SCULPTURESQUE  JEWELLERY. 

Let  us  now  consider  for  a little  an  entirely 
different  type  of  jewellery — that  which  is 
treated  in  a pictorial  or  a sculpturesque  way — 
a type  of  work  which  consequently  can  only 
be  well  done  by  a craftsman  who  is  not  only 
a good  jeweller,  but  a fairly  accomplished 
modeller  or  painter  also.  Figs,  i to  6 are 
fine  examples  of  this  type  of  work,  and 
obviously  it  is  not  from  such  advanced  crafts- 
manship as  they  contain  that  the  most  helpful 
suggestions  of  methods  and  treatments  suitable 
for  beginners  are  to  be  derived. 

The  gold  pendant  shown  in  Fig.  i is  a 
rich,  sumptuous  piece  of  design,  very  perfectly 
executed,  but  if  the  original*  be  compared 
with  the  photograph,  I think  it  will  be  felt 
that  the  enamelling  of  the  figures  does  not 
really  add  to  their  value.  It  is  interesting  to 
note  that  the  artist  has  used  the  enamel  with 

*This  pendant  may  be  seen  at  the  Victoria  and  Albert  Museum, 
being  one  among  the  many  artistic  treasures  lent  to  the  nation  by 
Mr.  Salting.  The  pendant  is  in  reality  considerably  smaller  than  it 
appears  in  the  illustration. 
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a considerable  degree  of  reticence,  allowing  the 
gold  to  show  through  in  many  places  ; but, 
even  so,  the  design  gains  by  being  seen  in 
black  and  white,  and  the  colours  of  the  precious 


Fig.  2. 

Victoria  Silver  Badge,  parcel-gilt,  with  enamelled  back 

and  Albert  ground,  and  a border  set  with  pink  coral  and 

Museum.  green  malachite.  German.  1528. 

stones  would  have  appeared  richer,  had  there 
been  less  competition  with  them  on  the  part  of 
the  surrounding  enamels. 

In  Fig.  2 the  enamel  is  used  with  admirable 
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effect,  solely  for  the  background,  which  seems 
to  represent  the  forest  in  which  St.  George  has 
encountered  the  dragon,  and  it  adds  much 
beauty  and  mystery  to  the  design.  The  frame 
also  is  full  of  beauty 
and  invention.  It  has 
a row  of  little  pieces 
of  pink  coral  which, 
with  the  three  project- 
ing bosses  of  malachite, 
completes  a pleasant 
arrangement  of  colour. 

The  settings  which 
carry  the  malachite 
are  cunningly  devised 
so  as  to  keep  in  its 
place  the  cord  by 
which  the  badge  was 
suspended  from  the 
neck  of  the  weares, 
this  cord  having  evi- 
dently been  passed 
through  the  space 
beneath  these  set- 
tings, in  a groove 
which  surrounds  the 
frame. 

The  lower  part  of 
Fig.  3 is  a dainty  and  beautiful  design,  charm- 
ingly executed,  but  the  upper  portion  seems 
to  have  been  added  by  another  and  less  accom- 


Fig.  3. 

Gold  Pendant,  enamelled  and  set 
with  precious  stones.  French. 
17th  century  (British  Museum.) 
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plished  hand,  and  it  is  out  of  keeping  with 
the  rest. 

It  is  astonishing  how  often  the  work  of 
jewellers  of  the  late  Renaissance  makes  but  little 
appeal  to  the  craftsman,  and  fails  to  be  satis- 
factory as  a whole.  We  are  apt  to  feel  that  the 
designer’s  interest  was  too  much  centred  in  the 
figure,  and  that  he  was  impatient  and  bored 
when  he  came  to  work  at  the  details  of  enrich- 
ment and  construction. 

The  frame  of  scrolls  or  foliage  which  surrounds 
or  supports  the  figures  is  so  often  commonplace 
and  uninteresting.  Instead  of  being  essentially 
derived  from  the  special  qualities  which  belong 
to  the  precious  metals,  it  is  much  more  frequently 
a mere  imitation  of  carved  woodwork,  or  of 
architectural  stonework,  or  an  uninspired  direct 
rendering  of  natural  forms — so  put  together  that 
the  whole  thing  either  lacks  cohesion  and  unity, 
or  else  looks  as  if  it  had  been  cast  in  one  piece, 
instead  of  having  been  built  up  in  true  jeweller’s 
fashion  out  of  many  parts,  each  one  separately 
constructed  out  of  sheet  or  wire,  or  tiny  grains 
of  metal.  Very  probably  this  may  have  been 
due,  in  part  at  least,  to  the  designs  having  been 
prepared  by  men  who  were  not  themselves 
familiar  with  the  details  and  suggestiveness  of 
the  jewellers’  craft,  although  they  may  have  been 
painters  or  sculptors  of  ability  and  originality. 

Figs.  4,  5 and  6,  though  charming  in  some 
respects,  suggest  that  their  designs  may  have  had 


Fig.  5.  Fig.  4.  Fig.  6. 

Gold  Pendant,  enamelled  and  set  with  Gold  Pendant,  enamelled  and  set  with  Gold  Pendant,  enamelled  and  set  with 

crystals  and  pearls.  Spanish.  17th  cent.  emeralds.  Spanish.  1 6th  century.  crystals  and  pearls.  Spanish.  17th  cent. 

Victoria  and  Albert  Museum. 
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that  kind  of  origin.  But  the  settings  of  the 
stones,  especially  in  Fig.  4,  are  quite  interesting. 

Even  if  the  student  is  already  well  qualified 
to  deal  with  figure  subjects  in  design  he  will  do 
well  to  postpone  their  introduction  into  jewellery 
until  he  has  arrived  at  an  adequate  understanding 
and  appreciation  of  the  exquisite  materials  in 
which  it  is  his  privilege  to  work. 

There  is  still  another  type  of  jewellery  which 
must  not  be  forgotten  or  overlooked,  but  which 
is  not  particularly  helpful  in  suggesting  suitable 
exercises  and  treatments  for  beginners — that  type 
of  work,  I mean,  which  exists  mainly  in  order 
to  provide  an  unobtrusive  setting  for  a precious 
stone  or  enamel  of  some  very  exceptional  and 
rare  beauty — where  the  jeweller  deliberately 
effaces  himself  and  reduces  the  setting  to  a 
minimum. 

In  such  cases  the  design  and  workmanship, 
even  if  in  themselves  quite  perfect  and  full  of 
subtlety  and  daintiness,  do  not  lend  themselves 
to  illustration  for  the  present  purpose.  Jewellery 
of  this  type  must  be  handled,  or  one  might  rather 
say  “fingered,”  and  examined  closely,  before  its 
own  special  charms  can  be  appreciated  at  their 
full  worth,  for  the  sense  of  touch  is  capable  of 
receiving  a keen  aesthetic  pleasure  from  the 
subtle  modelling,  delicate  proportions,  and 
perfect  finish  of  things,  which  at  the  first  glance 
may  seem  to  be  merely  nice,  simple  pieces  of 
good  workmanship.  However,  this  subtlety  and 
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delicacy  and  this  perfection  of  finish  are  attain- 
ments not  likely  to  be  achieved  without  a long 
previous  training,  through  all  the  many  processes 
from  which  the  master  craftsman  will,  perhaps, 
have  selected  only  two  or  three  for  the  pro- 
duction of  such  an  object  as  I have  been  trying 
to  indicate.  In  order  to  select  the  right  pro- 
cesses all  must  be  intimately  known.  Our 
immediate  quest  must  be  for  those  which  offer 
the  most  valuable  training  as  first  steps  for 
beginners,  and  we  have  not  yet  arrived  at  a 
definition  of  the  kind  of  jewellery  which  will  be 
likely  to  lead  us  to  the  discovery  of  what  these 
are  and  of  what  can  be  done  with  them. 
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CHAPTER  IV. 

CRAFTSMANSHIP  THE  ESSENTIAL  THING. 

Having  now  rejected  several  types  as  unsuit- 
able for  our  purpose,  it  is  time  to  consider  what 
remains. 

There  is  still  that  kind  of  jewellery  in  which 
craftsmanship,  in  the  fullest  sense  of  the  word, 
is  everything  ; for  if  it  is  liberally  interpreted 
the  word  must  imply  and  include  design,  from 
which,  indeed,  true  craftsmanship  cannot  be 
entirely  separated.  Let  us,  therefore,  look  for 
examples  of  jewellery  whose  beauty  lies  in  the 
skilful  and  appropriate  use  of  forms,  which, 
whether  they  be  simple  or  elaborate,  have  arisen 
directly  out  of  an  intelligent  and  characteristic 
handling  of  the  precious  metals,  and  are  all 
united  and  held  together  by  workmanship  that 
expresses  a well-considered,  well-constructed, 
and  well-balanced  design.  There  may  also  be 
precious  or  semi-precious  stones  or  enamel,  or 
there  may  be  fanciful  enrichments  in  repousse, 
casting,  piercing,  engraving,  carving,  damascen- 
ing, or  niello,  or  even,  perhaps,  in  some  cases, 
all  of  these  together  ; but,  where  craftsmanship 


CRAFTSMANSHIP  FIRST. 


21 

is  supreme,  the  object  may  be  lovely  and  inte- 
resting without  any  one  of  these  additions. 

Such  jewellery  it  is  within  the  power  of  any 


Fig.  7. 

British  Gold  Ornaments,  Greek  and  Roman. 

Museum.  2nd  century  b.c.  to  2nd  century  a.d. 

v 

ordinary  person  to  make,  if  only  he  cares  enough 
about  it,  and  there  is  no  real  need  for  it  to  be 
costly.  This  type  was  produced  in  great  perfec- 
tion by  the  ancient  Grecian,  Roman,  Byzantine, 
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Anglo-Saxon  and  Celtic  goldsmiths,  and  there 
are  many  beautiful  examples  both  in  the  British 
and  the  Victoria  and  Albert  Museums,  of 
some  of  which  I am  able  to  give  illustrations 
through  the  courtesy  of  their  custodians.  Many 
of  these  objects  formed  part  of  the  splendid 
collections  made  by  Sir  A.  W.  Franks  and  Signor 
Castellani,  and  to  the  memory  of  these  enthusiasts 
we  owe  a large  debt  of  gratitude. 

Most  of  the  small  pendants  in  Fig.  7 contain 
a little  simple  repousse  work,  but  otherwise  they 
are  entirely  built  up  out  of  golden  wires  and 
grains  and  pieces  of  plate,  twisted  and  beaded 
and  coiled  and  clustered  and  soldered  together, 
with  the  happiest  results  and  a sense  of  perfect 
completeness. 

The  large  gold  brooch  in  Fig.  8 owes  some  of 
its  beauty  to  its  filling  of  enamel,  and  to  the 
subtle  way  in  which  the  various  parts  of  the 
design  are  made  to  give  relief  and  contrast  to 
each  other.  The  proportions  are  of  the  very 
simplest,  and  all  the  main  outlines  are  circular, 
but  the  alternation  of  the  smooth  surfaces  of 
rich  and  varied  but  quiet  colour,  with  the  some- 
what intricate  ornaments  of  encrusted  filigree 
work,  set  with  pearls,  provides  a full  measure  of 
interest.  The  cruciform  design  of  the  centre 
part  is  pleasantly  echoed  by  the  disposition  of 
the  enamelled  discs  in  the  outer  band.  The  two 
earrings  above  and  below  it  respectively,  no 
doubt  derived  much  richness  from  the  row  of 


Fig.  8. 

Gold  Earring.  Byzantine.  7th  century. 

Pair  of  Gold  Knobs,  with  granulated  ornament.  Date  and  origin  unknown. 
Gold  Brooch,  with  Cloisonne  enamels.  Probably  10th  or  nth  century. 
Two  ends  of  Gold  Necklace.  Sardinian. 

Gold  Earring.  Byzantine. 

British  Museum. 
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coloured  beads  and  pearls  which  surrounded 
their  outer  curves  ; but,  apart  from  what  little 
now  remains  of  these  accessories,  the  lower 
earring  especially  is  a most  lovely  object,  com- 
posed as  it  is  entirely  of  very  simple  forms, 
produced  by  quite  elementary  processes.  The 
brilliant  effect  of  light  and  shade  in  this  earring 
is  one  of  its  most  attractive  features,  and  the 
contrast  of  the  reflecting  surfaces  of  its  bosses 
with  the  deep  specks  of  dark  shadow  behind 
the  network  border,  produces  a most  happy 
effect.  This  is  helped  by  the  firm  and 
decided  lines  of  the  main  framework,  whose 
severity  is  so  admirably  relieved  by  the  daintily 
fine  twists  which  compose  it,  and  the  cresting 
of  grain  clusters  along  its  top.  Other  similar 
clusters  enrich  the  middle  part,  but  some  of 
them  seem  to  have  got  broken  away.  No  one 
seems  to  know  how  the  two  triangular  golden 
knobs  in  the  same  illustration  were  used — perhaps 
they  may  have  hung  at  the  ends  of  a girdle — 
but  they  also  illustrate  my  present  point,  though 
perhaps  the  photograph  scarcely  succeeds  in 
making  their  bulbous  form  clear. 

There  is  something  peculiarly  satisfactory 
about  what  remains  of  the  small  Anatolian  clasp 
illustrated  in  Fig.  9.  Anyone  who  examines  it 
at  all  closely,  will  probably  agree  that  here  is  a 
piece  of  unmistakable  craftsmanship,  conceived 
and  carried  out  by  the  same  man.  It  looks  at 
first  sight  as  if  it  represented  an  intricate  design 
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of  grapes,  or  some  other  cluster-fruiting  plant, 
and  yet,  when  it  is  analysed,  it  proves  to  be  only 
a filling  of  spaces  with  coils  of  filigree  work, 
and  a subsequent  laying  on,  here  and  there,  of 


Fig.  9. 

Victoria  and  Silver-gilt  Clasp,  set  with  turquoise. 

Albeit  Museum.  Anatolian.  19th  century, 

clusters  of  round  grains  in  two  sizes  and  arrange- 
ments, with  small,  plain,  flat  discs  amongst  them, 
put  just  where  they  seemed  to  be  wanted,  in  the 
freest  way,  but  with  excellent  judgment.  How 
entirely  right  is  the  absolute  simplicity  of  the 
forms  which  so  rigidly  enclose  and  confine  these 
fanciful  pieces  of  decoration  ! 
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CHAPTER  V. 

MORE  EXAMPLES  OF  CRAFTSMEN’S  DESIGNS. 

The  handsome  Turkish  clasp  (Fig.  io)  is  also 
satisfactory  in  quite  a different  way,  though  it  is 
equally  characteristic  as  a specimen  of  an  effective 
design,  arising  directly  out  of  craftsmanship, 
through  intimate  understanding  of  the  material  ; 
but  here  similar  elementary  parts  are  associated 
symmetrically,  in  order  to  compose  a very  definite 
geometric  design. 

Quite  similar  again  are  the  silver  bosses  of  the 
rosary  (Fig.  1 1)  and  the  tiny,  but  very  pretty 
beads,  used  to  separate  its  larger  ones,  which 
latter,  by  the  way,  are  beautifully  constructed  of 
ebony  and  ivory  in  alternate  segments.  The 
cross  is  an  admirable  piece  of  filigree  work, 
treated  with  reserve  and  distinction,  pleasant  in 
design,  and  well  knit  together,  and  free  from  any 
tendency  to  the  sprawliness  which  is  so  often  the 
besetting  sin  of  the  filigree  worker.  It  is  an 
excellent  rendering  of  a traditional  idea,  on 
sound  lines  of  design  and  workmanship,  by  a 
contemporary  craftsman. 

The  lesser  clasp  in  Fig.  12  is  another  cha- 
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ractenstic  bit  of  filigree  work,  enriched,  in  this 
case,  by  twisted  wire,  and  a surrounding  border 


Fig.  io. 

Victoria  and  Silver  Clasp.  Turkish. 

Albeit  Museum.  iSth  century. 

of  very  simple  repousse  work,  engraved  and 
pierced.  The  larger  one  just  above  it  also 
displays  the  richness  of  twisted  wire,  especially 
when  fine  twists  are  used  to  emphasize  the  bolder 


Fig.  ii. 

By  permission  of  Rosary  of  ebony  and  ivory  beads,  with  bosses  and 

Mrs.  R.  Rathbone.  cross  of  silver.  Austrian  Tyrol.  20th  cent. 
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ones,  but  the  filling  of  the  large  heart-shaped 
spaces  is  not  successful.  That  kind  of  filling 
must  either  be  closer  and  more  compact,  so  that 
the  forms  used  are  not  individually  noticeable,  or 
else  these  must  be  beautiful  in  themselves  and  in 
the  combinations  they  make  when  repeated.  In 
this  case  they  are  coarse,  and  too  large  for  the 
spaces  they  are  intended  to  decorate,  so  that  there 
is  not  enough  room  to  repeat  them  in  numbers 
sufficient  to  obtain  a rhythmic  pattern,  and  where 
they  do  not  fill  the  spaces,  the  methods  adopted 
to  avoid  gaps  are  clumsy,  and  show  a want  of 
invention  and  resourcefulness. 

In  Fig.  13  there  are  various  patterns  of  silver 
buttons  from  four  or  five  different  countries, 
most  of  which  have  features  in  common,  and 
each  one  of  which  is  a thoroughly  characteristic 
and  charming  little  example  of  craftsmanship  in 
simple  jewellery.  In  three  instances  a pair  of 
buttons  of  the  same  pattern  will  be  seen  illus- 
trated in  two  different  positions,  one  above  the 
other,  in  order  that  their  form  and  construction 
may  be  understood.  A comparison  of  those 
which  are  composed  of  repeated  twists  and  coils, 
will  show  how  greatly  the  effect  is  improved  in 
these,  when  a few  straight  lines  are  introduced 
at  regular  intervals,  so  as  to  counteract  the 
monotonous  effect  of  the  otherwise  too  insistent 
curves. 

These  last  seven  illustrations  exemplify  a con- 
siderable variety  of  treatments,  in  all  of  which 


By  permission  of  Silver  Clasps. 

H.  B.  Bompas,  Esq,  Norwegian, 
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craftsmanship  is  the  essential  thing,  and  they 
may  serve  to  indicate  the  type  of  jewellery  to 


Fig.  13. 

Silver  Buttons  from  Norway,  Spain  and  other  countries. 

which,  in  my  opinion,  the  student  should  devote 
his  closest  attention,  especially  during  the  early 
part  of  his  training.  Many  other  illustrations  of 
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work  that  comes  under  the  same  heading  will  be 
found  on  later  pages,  but  they  are  reserved  for 
special  reference  in  connection  with  details  of 
construction  or  design  where  these  happen  to 


occur. 
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CHAPTER  VI. 

PEASANT  JEWELLERY ITS  CHARMS  AND 

ITS  FAILINGS. 

When  searching  for  a title  or  phrase  whereby 
to  label  jewellery  of  this  type,  so  important  to 
students  of  the  craft,  it  was  natural  to  think  of 
“ peasant  jewellery  ” as  a convenient  expression. 
For  peasant  jewellery  is  nearly  always  distinguished 
by  just  those  very  characteristics  enumerated  on 
page  20,  and  several  of  the  objects  in  those 
illustrations  to  whose  salient  features  I have  just 
been  drawing  attention,  eg.,  figs.  12  and  13, 
would  be  rightly  so  described. 

But  a little  thought  shows  that  this  title 
would  be  quite  too  limited  for  the  present 
purpose,  since  it  would  exclude  not  only  historic 
examples  which,  in  their  day,  have  doubtless 
been  among  the  most  cherished  possessions  of 
kings  and  queens,  of  popes  and  archbishops,  but 
those  other  numerous  ornaments,  which,  although 
they  may  be  of  somewhat  less  importance,  were 
yet,  in  all  probability,  never  intended  for  the 
decoration  of  peasants. 

At  the  same  time  it  is  quite  worth  while  to 
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consider  why  peasant  jewellery  is  generally  so 
pleasant  and  interesting  to  look  at  and  to  handle 
— not  always  of  course — but  much  more  often 
than  not  ; and  to  consider,  moreover,  why  it  is 
frequently  so  much  more  satisfactory  than  the 
ambitious  pieces  designed  for  the  adornment  of 
great  ladies.  The  reason  seems  to  be  that  the  crafts- 
man whose  vocation  has  required  him  to  design 
and  make  jewellery  for  the  use  of  peasants,  in 
restricting  himself  so  as  to  keep  within  reason- 
able bounds  in  the  matter  of  expense,  has  had  to 
find  beauty,  and  interest,  and  richness  of  effect, 
rather  in  making  the  very  most  of  the  simpler 
and  less  costly  of  his  materials,  than  in  a lavish 
display  of  rare  and  valuable  stones,  and  of  much 
gold  and  enamels. 

The  tradition  has  been  handed  down  to  him 
by  his  teachers  and  forerunners,  that  certain 
pleasant  ornamental  effects  are  easily  produced 
by  quite  elementary  processes,  familiar  to  every 
jeweller — effects  to  which  the  precious  metals 
naturally  lend  themselves  ; and  that  when  these 
are  suitably  used,  and  contrasted  one  against 
another,  they  will  make  pretty  ornaments,  even 
without  the  added  charm  of  precious  stones 
or  enamels,  or  even  of  representations  of  natural 
forms. 

Some  of  the  traditional  methods  of  using 
these  elementary  processes  have  been  seen  to 
give  effects  of  great  richness  and  interest. 
But  peasant  jewellery,  though  so  often  delightful 
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and  charming,  is  also  frequently  very  disappoint- 
ing. The  peasant  jeweller  has  followed  a well- 
established  traditional  method,  both  of  design 
and  workmanship — the  collective  experience  of 
generations  of  craftsmen  behind  him.  Now 
that  is  a fine  thing  to  use  as  a ladder,  but  it  is 
dangerous  to  allow  it  to  assume  the  likeness 
of  a carriage,  in  which  to  jog  along  over  an  easy 
well-worn  road,  with  the  minimum  of  personal 
effort.  He  has  been  too  apt  to  use  methods  just  as 
they  were  handed  down  to  him,  without  realising 
at  all  how  they  were  evolved  ; without  seeing 
how  to  carry  them  further,  and  thereby  to  make 
his  material  surrender  some  of  its  secrets  to  him 
also  ; without,  in  fact,  attempting  to  enrich  and 
enlarge  the  tradition  by  his  own  experience, 
before  passing  it  on  to  the  next  generation,  but 
merely  leaving  it  behind  him  rather  the  worse 
for  wear.  He  has  just  selected  a few  ornamental 
treatments,  used  them  blindly,  and  worn  them 
threadbare. 

Such  work  as  bears  this  kind  of  evidence  on 
its  face,  often  gives  us  an  unpleasant  sense,  not 
only  of  monotony,  but  also  of  waste — waste  of 
energy,  of  time,  of  patience,  of  precious  material 
— in  repeating  endlessly  the  same  few  little 
tricks,  trying  to  make  an  over-lavish  use  of  two 
or  three  pretty  details  of  workmanship,  supply 
the  place  of  variety  and  contrast  and  invention. 
But  these  defects  are  by  no  means  peculiar  to 
peasant  jewellery.  The  same  kind  of  thing  is 
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quite  equally  apparent  in  much  very  ambitious 
work. 

There  is  a form  of  necklace  which  was 
evidently  a favourite  with  the  ancient  Greek  and 
Etruscan  goldsmiths,  and  many  people  consider 
it  very  beautiful.  The  distinguishing  feature 
is  a whole  long  row,  or  even  sometimes  two  or 
more  rows,  of  small  vase  shaped  drops,  each  one 
laboriously  made  exactly  like  its  neighbours. 
The  forms  may  be  individually  charming,  but 
when  used  by  the  score  or  even  by  the  hundred, 
the  whole  thing  inevitably  suggests  that  it  was 
designed  by  someone  who  had  no  proper  respect 
for  the  shortness  of  human  life,  and  no  appre- 
ciation of  the  deadening  and  deteriorating  effect 
of  endless  repetition. 

A lavish  expenditure  of  human  labour  on  a 
work  of  art,  where  the  effect  of  the  individual 
contributions  of  numbers  of  craftsmen  is  lost  in 
the  immensity  of  the  whole,  is  right  and  proper 
where  the  whole  really  is  immense,  in  size,  in 
grandeur  of  conception,  in  importance  in  the 
widest  sense  of  the  word  ; as,  for  example,  in  a 
great  cathedral. 

A small  piece  of  dainty  craftsmanship,  how- 
ever, should  surely  be  rich  in  effect,  without 
exciting  thoughts  of  compassion  for  the  monoto- 
nous toil  involved  in  making  it  what  it  is. 

Inexhaustible  patience  ? Yes,  certainly,  as 
much  as  you  will,  so  long  as  the  conception  is 
genuinelv  worth  it  ; but  the  feeling  aroused  in 
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the  mind  of  one  who  examines  the  object,  should 
be  envious  delight  at  the  pleasure  expressed  in 
masterly  craftsmanship,  rather  than  pity  for 
the  poor  human  machine,  condemned  to  endless 
repetition  of  a trivial  idea. 
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CHAPTER  VII. 

VARIOUS  METHODS  OF  DESIGNING  JEWELLERY. 

Having  now  passed  in  review  several  different, 
typical  varieties  of  jewellery,  in  order  to  select 
that  kind  which  seems  to  offer  the  greatest  help 
to  students  who  are  beginning  the  practice  of 
this  craft,  it  becomes  necessary  to  devote  our 
careful  attention  to  the  question  of  designing. 

It  is  a,  common  complaint  among  beginners, 
and  also  occasionally  among  those  who  are  no 
longer  beginners,  that  they  cannot  think  of  good 
designs.  When  a jeweller  finds  himself  in  that 
case,  there  are  various  well-recognised  ways  out 
of  the  difficulty.  If  certain  definite  precious 
stones  are  to  be  used,  he  may  get  an  idea  from 
them,  either  from  the  mythology  associated  with 
them,  or  even  from  merely  grouping  them  to- 
gether into  an  arrangement.  Possibly  the  name 
of  the  person  who  is  to  wear  the  object,  or  some 
circumstance  connected  with  owner  or  donor, 
may  come  to  the  rescue.  Otherwise  he  will 
probably  either  make  a variation  of  something 
he  has  seen  and  liked,  or  else  he  will  take  a 
natural  form  and  make  a design  out  of  that. 


Fig.  14 

Gold  Pendant,  enamelled  and  set  wirh 
pearls.  Italian.  1 6th  century. 


Victoria  and 
Albert  Museum. 
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These  are  all  good 
ways,  especially 
the  two  first  ; but 
making  variations 
may  easily  degene- 
rate into  mere 
copying, and  direct 
reference  to  nature 
often  results  simi- 
larly in  efforts  to 
copy  or  imitate 
natural  forms,  ra- 
ther than  in  taking 
an  inspiration  for 
a decorative  treat- 
ment from  them. 

There  is  also  the 
terribly  - abused 
method  of  basing 
the  design  on 
some  familiar  ob- 
ject of  human 
invention.  The 
horse-shoe  and  the 
motor-car,  lawn 
tennis  racquets 
and  golf  - clubs, 
the  implements  of  diabolo,  and,  for  aught  I 
know  to  the  contrary,  even  the  aeroplane,  have 
all  been  thus  commandeered  by  the  designer  of 
jewellery,  with  results  of  more  or  less  uniform 


British 

Museum. 


Fig.  15. 

Gold  Earring,  enamelled 
and  set  with  pearls. 
Adriatic.  17th  cent. 
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monstrosity.  But,  after  all,  perhaps  it  is  mainly 
a question  of  how  it  is  done,  whether  with  or 
without  imagination.  Figs.  14  and  15  belong 
to  the  last-named  category,  and  represent  free 
and  imaginative  renderings  of  ships,  incorrect, 
from  the  mariner’s  point  of 
view  almost  to  the  verge  of 
absurdity,  but  both  of  them 
fine  decorative  pieces  of 
jewellery.  They  are  de- 
signed with  a sense  of 
breezy  exuberance,  suggest- 
ing some  pompous  and 
magnificent  Doge  of 
Venice  sailing  forth,  in 
the  midst  of  gorgeous 
pageantry,  to  perform  the 
ceremony  of  wedding  the 
Adriatic. 

Fig.  1 is  also  an  example 
of  a design  an  important 
part  of  which  was  clearly 
based  on  so  familiar  an  ob- 
ject of  human  invention  as 

a building,  and  in  many  Gold  Pendant.  Set  with  pearls 
. . 1 . . and  rubies.  Italian.  17th  cent. 

Other  pieces,  where  this  British  Museum, 

derivation  is  less  obvious 

and  unmistakable,  it  is  still  easy  to  feel  that  the 
design  owes  much  to  architectural  traditions,  as, 
for  example,  in  the  Byzantine  earring  at  the  foot 
of  Fig.  8. 


Fig.  i 6. 
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The  upper  part  of  the  Italian  pendant  (Fig.  16) 
suggests  that  it  probably  occurred  to  the  designer 
that  here  was  an  opportunity  for  turning  the 
symbolism  of  his  main  idea  to  good  account. 
The  arrangement  of  the  gems  at  once  suggests 
the  cross  of  St.  George,  who  is  represented  on 
his  horse  in  the  act  of  slaying  the  dragon  below, 
and  the  appropriate  colours  are  expressed  in  the 
white  pearls  and  the  rubies  which,  though  not 
indeed  very  red,  yet  help  to  confirm  this  in- 
terpretation. On  the  other  hand,  if  the  upper 
portion  had  been  a separate  ornament  by  itself, 
it  might  have  been  taken  to  illustrate  an  effective 
design,  successfully  resulting  from  a natural  ar- 
rangement of  these  pearls  and  rubies,  supposing 
that  they  had  been  entrusted  to  a craftsman,  in 
order  that  he  might  use  them  to  make  a brooch 
or  pendant,  of  any  design  he  pleased. 

Most  of  the  Norwegian  betrothal  clasps 
(Fig.  88,  p.  241)  suggest  so  unmistakably,  cir- 
cumstances connected  with  both  owner  and 
donor,  that  it  is  unnecessary  to  explain  them  in 
detail. 
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CHAPTER  VIII. 


DESIGNS  INSPIRED  BY  NATURAL  FORMS. 


In  the  last  chapter  I alluded  to  the  dangers 
of  designing  by  direct  reference  to  nature,  but 
as  an  instance  of  a 
fine  design  inspired 
by  natural  forms, 
rather  than  copied 
from  them,  we 
might  look  far  in- 
deed to  find  the 
equal  of  the  lovely 
old  French  brooch 
shown  in  Fig.  17, 
with  its  subtle  sug- 
gestion of  waves 
swirling  and  break- 
ing  against  rocks, 
rendered  by  means 
of  simplest  leaf  and 
flower  forms,  made 
out  of  bits  of  wire,  and  protected  from  injury  by 
the  high,  rock-like  conical  settings  which  give  the 
whole  design  such  a strong  individual  character. 


Victoria 
and  Albert 
Museum. 


Fig.  17. 

Gold  Brooch,  set  with  rubies 
and  sapphires.  French. 

13th  century. 
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Another  very  charming  design,  based  in  a 
general  way  on  natural  forms,  was  illustrated  in 

the  Anatolian  clasp  (Fig. 
9)  described  on  pp.  24,  25, 
and  the  free  conventional 
treatment  of  the  birds  and 
bunches  of  grapes  in  Fig. 
15  is  entirely  successful. 
In  the  Anglo-Saxon  pen- 
dant and  Teutonic  brooch 
(Figs.  18,  19)  the  birds’ 
heads  and  the  fish,  al- 
though very  much  con- 
ventionalised, as  was 
necessary  for  expression 
in  the  difficult  medium 
of  thick  glass  inlay,  are 
character.  The  student 
should  note,  in  passing,  the  beauty  of  the  simple 
but  interesting  background  of  the  first-named 
of  these. 

Very  different  in 
treatment  is  the  ex- 
tremely dainty  and  ele- 
gant little  17th  cen- 
tury pendant,  with  its 
enamelled  doves  and 
eagles  (Fig.  20),  so 
minute  in  scale,  yet  so 
true  in  drawing  and  modelling — altogether  a 
very  perfect  and  accomplished  bit  of  work, 


Fig.  19. 

Gold  Brooch,  originally  set  with 
glass.  Teutonic.  British  Museum. 


Fig.  18. 


Gold  Pendant,  set  with  garnets 
and  coloured  glass.  Anglo- 
Saxon.  About  7th  century. 
British  Museum. 


full  of  vigorous 
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charmingly  designed,  while  an  extremely  con- 
ventional treatment  of  bird  form  is  used  with 
fine  decorative  effect  in  the  filigree  pendant 
representing  the  imperial  double-headed  eagle 
(Fig.  2 1 ) . However,  these 
last  examples  (Figs.  14 — 21),  al- 
though instructive  to  study,  are 
not  really  suitable  as  models  for 
the  student  on  which  to  base  his 
early  exercises  and  experiments 
in  technique,  except,  perhaps, 

Figs.  18,  19  and  21.  But  the 
exercises  and  experiments, 
while  educating  his  mind  and 
fingers  in  matters  technical, 
should  simultaneously  provide 
him  with  a graduated  training 
in  design  ; and  so,  in  searching 
for  suitable  stepping  stones,  by 
which  to  approach  an  under-  _ „ F\G ' zo'  TT  . 

r rr  . . Gold  Pendant, enamelled 

Standing  of  processes,  It  IS  essen-  and  set  with  pearls  and 
tial  that  we  should  keep  a 
sharp  lookout  for  every  hint  Albert  Museum, 
of  design  concealed  therein, 
and,  wherever  possible,  be  guided  by  these  hints 
in  the  choice  of  the  direction  to  be  selected  for 
the  next  step.  Even  at  the  risk  of  tedious 
reiteration  I must  once  again  insist  that, 
wherever  mental  and  manual  activities  are 
closely  associated,  they  are  sure  to  act  and  re-act 
each  on  the  other,  and  to  supply  fresh  ideas 


Fig.  21. 

Victoria  and  Gold  Filigree  Pendant. 

Albert  Museum.  Probably  German.  1 8th  cent. 
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alternately  ; and  these  ideas  will  be  the  surest 
guides  to  progress  along  the  dual  path. 

For  this  reason,  if  for  no  other,  the  copying 
of  old  or  modern  examples,  even  when  they  are 
entirely  good  and  desirable  as  models,  is  obviously 
to  be  condemned.  Probably  we  must  all  do  a 
certain  amount  of  copying,  however  sincerely 
we  may  try  to  restrain  this  very  natural  and 
human  tendency,  but  it  is  a pity  to  copy 
deliberately  or  consciously  if  we  have  any 
inventive  or  originating  faculty  at  all  ; and 
surely  no  one  ever  felt  impelled  to  try  and 
design  of  his  own  accord,  without  at  least  some 
faint  consciousness  of  the  possession  of  a spark 
of  the  divine  creative  gift. 

Methods  and  processes  we  must  copy,  for 
they  are  the  common  heritage  of  all  craftsmen, 
ordained  and  fixed  by  natural  laws,  and  it  is  not 
to  be  supposed  that  we  can  all  of  us  discover 
fresh  applications  of  these  laws,  nor,  for  the 
matter  of  that,  can  we  expect  to  keep  them  for 
our  own  exclusive  use,  even  if  we  should  be  so 
favoured. 

It  is  perfectly  reasonable  that  any  such  new 
applications  of  old  laws  should  be  copied. 
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CHAPTER  IX. 

THE  EASIEST  WAY  FOR  BEGINNERS. 

• ' • - - • ( . i ; 

If  we  are  conscious  of  possessing  an  inborn 
power  of  design,  then  after  the  elementary 
methods  and  processes  have  been,  at  all  events, 
partially  mastered,  we  may  perhaps  decide  to 
start  with  a mental  picture  of  an  effect  we  have 
determined  to  aim  at,  and  if  so,  we  must  then 
proceed  to  consider  how  this  can  be  attained 
with  the  materials  at  our  disposal.  But  that 
implies  a considerable  amount  of  experience  and 
knowledge,  and  our  first  business  is  to  acquire 
this  knowledge  of  processes. 

Instead  of  cudgelling  the  brain  for  ready-made 
designs,  I am  sure  that  for  most  beginners  it  is 
very  much  easier  just  to  take  the  material  in  its 
various  forms,  and  to  make  experiments  with  it — 
to  construct  a variety  of  simple  shapes  or  groups 
of  shapes,  and  then  to  try  by  different  arrange- 
ments of  these,  what  designs  we  can  arrive  at,  or 
how  we  can  realise  in  concrete  form  any  mental 
picture  we  may  have  started  with.  One  great 
advantage  of  this  method  is  that  it  is  not  at  all 
necessary  for  the  craftsman  to  wait  until  he  is 
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conscious  of  having  a definite  mental  picture  to 
translate  into  actuality.  The  manipulation  of 
the  material  is  so  suggestive,  that  designs  will 
come  of  themselves  if  only  he  sets  about  handling 
it  in  the  right  way,  and  diligently  cultivates  the 
faculties  of  observation  and  selection. 

Whichever  way  we  may  set  to  work  to  arrive 
at  designs,  this  much  at  least  must  be  admitted, 
that  no  one  can  expect  to  design  well  until 
after  he  has  practised  what  may  be  called  the 
alphabet  and  grammar  of  his  craft  sufficiently  to 
have  some  degree  of  familiarity  with  its  essentials  ; 
— i.e.,  to  know  what  are  the  distinguishing  cha- 
racteristics of  his  materials,  what  treatments  these 
characteristics  most  naturally  suggest,  and  which 
of  these  treatments  are  most  useful  in  bringing 
to  light  those  charms  and  beauties  which  lie 
hidden  in  an  unworked  lump  of  silver  or  gold. 

The  alphabet  of  jewellery  may  be  taken  to 
mean  the  units  or  elements  out  of  which  simple 
designs  may  be  constructed,  while  its  grammar 
signifies  the  various  methods  by  which  the  con- 
struction of  designs  out  of  these  units  is  effected, 
how  the  units  may  be  combined  and  associated, 
harmonised  and  contrasted.  And  for  the  purpose 
of  acquiring  technical  skill  I am  quite  sure  that 
there  can  be  no  sounder  way  than  by  beginning 
with  a series  of  graduated  exercises  in  such  an 
alphabet  and  grammar. 

Now  some  crafts  seem  to  have  a very  obvious 
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syntax,  while  in  others  such  an  idea  might  no 
doubt  seem  to  be  rather  far-fetched.  Consider 
for  a moment  needlework  and  embroidery,  and 
think  of  the  charming  and  beautiful  samplers 
which  little  girls  used  to  make  in  order  to  learn, 
and  to  have  by  them  afterwards  a record  of  all 
the  various  stitches  and  processes  of  their  craft. 
And  jewellery  really  lends  itself  even  more  readily 
than  needlework  to  the  “ sampler  ” method  of 
education. 

The  variety  of  forms  to  be  obtained  from  the 
simple  practice  of  a few  elementary  working 
methods,  directly  proceeding  from  the  distinctive 
qualities  of  the  precious  metals,  will  exceed  the 
belief  of  anyone  who  has  not  made  a determined 
attempt  to  exhaust  them. 

Moreover,  there  is  at  least  one  immense 
advantage  peculiar  to  this  system  of  education 
when  it  is  applied  to  jewellery,  in  that  when  you 
have  made  your  supply  of  units,  and  are  ready  to 
begin  constructing  designs  with  them,  there  you 
have  your  alphabet  ready  to  your  hand  to  play 
with,  just  as  a child  plays  with  a handful  of 
letters,  moving  them  about  and  arranging  them 
in  different  ways,  until  at  last  they  suddenly  leap 
into  their  inevitable  places — and  there  you  have 
the  basis  of  a design,  as  it  were,  revealed  to  you. 
Then,  too,  just  as  a child  playing  with  letters 
will  discover  among  the  words  that  may  be  con- 
structed out  of  those  letters,  some  words  which 
in  all  probability  he  would  not  have  found  by  a 
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purely  mental  effort ; so  may  the  jeweller,  by 
arranging  units  and  groups  of  units  drawn  from 
his  alphabet,  arrive  at  designs  which  might  never 
have  been  suggested  to  his  mind  by  merely 
thinking  of  those  units  in  the  abstract. 

Scientists  and  metaphysicians  are  fond  of  in- 
sisting on  the  patent  fact  that  one  cannot  make 
something  out  of  nothing,  and  so  it  is  in  designing 
iewellery  or  anything  else.  We  must  have  our 
elementary  forms  and  processes  easily  accessible, 
and  it  is  a tremendous  help  if  they  are  available 
for  quick  and  easy  reference  in  such  a way  that 
the  effect  may  be  tried  first  of  one,  then  of 
another,  so  as  to  ascertain  which  of  them  vield 

J * j 

the  pleasantest  harmonies  and  contrasts  when 
associated  together. 

Nothing  but  repeated  experiments  will  teach 
the  designer  what  an  extraordinary  difference  it 
makes — how  one  feature  or  member  is  related  to 
another,  how  the  insertion  or  removal  of  this  or 
that  apparently  quite  insignificant  detail,  whether 
of  ornament  or  of  plain  surface,  may  suddenly 
transform  a dull,  monotonous  design  into  one 
that  delights  the  eye  and  mind  with  a sense  of 
rhythmic  inevitableness. 

In  any  kind  of  craft  it  is  undoubtedly  a very 
real  advantage  if  it  is  possible  to  try  these  experi- 
ments in  the  actual  materials  in  which  the  design 
is  being  executed,  though  of  course  in  very  big 
work,  like  architecture,  for  example,  such  pro- 
cedure is  generally  out  of  the  question,  and  the 
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experiments  must  be  tried  either  in  models  or  by 
means  of  drawing. 

In  jewellery,  however,  the  component  parts 
are  often  so  minute,  and  so  much  of  the  effect 
depends  on  the  play  of  light  on  metal  surfaces, 
that  many  of  the  variations  possible  in  the 
arrangement  of  the  parts  may  be  too  subtle  to 
be  at  all  readily  expressed  in  drawing,  even  from 
the  completed  object,  let  alone  from  an  imagina- 
tive mental  picture  of  how  it  would  look  with 
or  without  this  or  that  tiny  feature.  And  so  the 
first  step  seems  to  be  to  analyse,  to  resolve  the 
examples  under  examination  into  their  various 
constituents. 

Let  us  think,  then,  of  some  of  the  traditional 
methods  and  favourite  ornamental  details  belong- 
ing to  jewellery  of  that  type  in  which  the 
evidence  of  craftsmanship  is  strongest,  and  let  us 
see  if  we  can  discover  how  these  methods  and 
details  may  have  been  evolved.  Let  us  also  con- 
sider whether  the  theory  of  their  evolution  at 
which  we  may  arrive  suggests  that  they  are  still 
capable  of  further  development,  that  there  is 
more  to  be  found  where  these  came  from.  I 
think  we  shall  find  that  there  is.  What,  then, 
are  the  elements  which  the  jeweller  has  at  his 
disposal  out  of  which  to  build  up  designs  ? 
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CHAPTER  X. 

FIRST  STEPS  TOWARDS  DESIGNING  BY 
ARRANGEMENT. 

In  order  to  answer  more  clearly  the  question 
put  at  the  end  of  the  last  chapter,  let  us  first  con- 
sider what  are  the  distinguishing  qualities  of  the 
jeweller’s  chief  materials — that  is  to  say,  of  the 
precious  metals. 

1.  They  are  easily  melted. 

2.  They  are  quickly  hammered  out  thin  and 
flat,  and  the  resulting  plate  or  sheet  is  readily 
embossed. 

3.  They  are  easily  drawn  out  into  wire  of 
various  sections. 

They  have  other  notable  characteristics,  of 
course,  but  these  three  are  enough  for  the  present 
purpose. 

From  the  scientific  point  of  view  the  above 
order  is  no  doubt  incorrect,  but  in  this  instance 
it  is  convenient  to  take  the  characteristic  of 
fusibility  first. 

If  we  melt  a fragment  of  gold  or  silver  on  a 
smooth  piece  of  charcoal,  what  happens  ? The 
metal  first  shrinks  and  shrivels,  then  gradually 
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gathers  itself  together,  and  as  it  reaches  the 
melting  point  it  trembles  and  quivers  until, 
finally,  it  rushes  into  a perfect  globular  form, 
glowing  all  over  its  brilliantly  smooth,  rounded 
surface.  In  this  way  small  grains  or  balls,  which 
are  almost  perfectly  spherical,  can  be  made  quite 
rapidly  after  a little  practice,  and  in  the  same 
way  the  end  of  a piece  of  wire  can  be  made  to  run 
up  into  a ball  without  being  allowed  to  drop  off. 

No  doubt  this  is  all  quite  easily  explained 
scientifically,  but  he  must  be  hard  indeed  to  move 
who  is  not  fascinated  by  watching  the  wonderful 
beauty  of  that  miraculous  transformation. 

Put  one  of  these  round  grains  on  a smooth 
steel  surface,  and  give  it  a few  taps  with  a 
hammer,  and  it  will  have  become  a flat  disc, 
thick  or  thin  according  to  the  amount  of 
hammering  ; and  if  the  disc  is  made  fairly  thin 
it  is  easily  converted,  with  the  help  of  a rounded 
punch,  into  a hollow  dome  or  cup. 

Again,  if  the  ball  remains  attached  to  the  end 
of  a piece  of  wire,  it  can  soon  be  hammered  and 
shaped  into  the  form  of  a leaf,  of  which  the 
wire  represents  the  stalk  ; and  this  same  quality 
of  malleability  enables  us  to  obtain  sheets  of  any 
degree  of  thinness  from  a bar  or  ingot,  produced 
by  pouring  the  melted  metal  into  a mould.  If 
the  mould  is  of  such  a form  as  to  yield  a fairly 
slender  rod  this  can  soon  be  drawn  out  into 
wire  of  almost  any  section,  and  as  fine  as  a hair 
if  necessary 


Fig.  22. 

Clusters  of  spherical  Silver  Grains 
of  one  size  (enlarged). 


By  the 
Author. 
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Now  these  three  qualities  provide  the  jeweller 
with  a perfectly  inexhaustible  fund  of  oppor- 
tunities when  taken  in  conjunction  with  the  fact 
that,  by  mixing  a very  small  proportion  of  silver 
with  gold,  or  of  brass  with  silver,  the  resulting 
alloy,  called  solder,  will  melt  at  a slightly  lower 
temperature  than  the  unalloyed  metal,  and  will 
join  together  any  pieces  we  wish  to  unite,  to  all 
intents  and  purposes  invisibly. 

Now  let  us  suppose  that  we  have  made  a 
quantity  of  little  spherical  grains  in,  say,  three 
different  sizes,  the  largest  as  big  as  a mustard 
seed,  the  smallest  as  little  as  a poppy  seed,  and 
let  us  first  take  the  largest  only,  and  solder  them 
together  in  groups  (Pig.  22).  Some  of  these 
extremely  simple  arrangements  are  of  the  utmost 
value  to  the  jeweller,  the  pyramids  of  three,  six 
and  ten  grains,  and  the  cluster  of  seven,  in  which 
six  grains  surround  a central  one,  being  perhaps 
the  most  useful  of  all. 

But,  if  we  introduce  contrast  and  proportion 
by  using  the  two  smaller  sizes  as  well  as  the 
largest,  we  can  obtain  more  interesting  results, 
and  in  Fig.  23  some  of  the  clusters  in  Fig.  22 
will  not  at  once  be  recognised  now  that  they  are 
enriched  by  the  addition  of  smaller  grains,  either 
singly  or  in  groups. 

Thus  in  the  second  row  each  cluster  has 
alongside  of  it  the  large  grains  which  form  the 
basis  of  the  arrangement.  The  first  two  have 
a single  large  grain  with,  respectively,  three 
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and  four  triple  clusters  of  small  grains  grouped 
around.  The  next  two  have  two  large  grains 
each,  and  the  other  two  have  three  each,  to 
which  there  are  added  in  each  case  two  or  more 
of  the  clusters  of  three  small  grains,  whose 
addition  so  completely  alters  the  appearance  of 
many  of  the  arrangements  taken  from  Fig.  22. 
In  the  third  row  in  Fig.  23  the  second,  third 
and  fourth  examples  are  all  of  them  elaborations 
of  the  same  original  cluster  of  four  large  grains, 
and  the  last  of  these  becomes  quite  an  elaborate 
figure  when  eight  of  the  small  clusters  are 
grouped  around  it. 

The  last  example  in  this  plate  is  rather 
interesting,  as  showing  a variation  of  the  corre- 
sponding example  in  the  previous  illustration, 
where  all  the  grains  are  of  one  size,  whereas  by 
replacing  three  of  the  triple  clusters  by  three 
clusters  of  six  grains  each,  small  enough  to 
occupy  about  the  same  space  as  the  large  ones 
which  they  replace,  a valuable  element  of 
contrast  is  introduced  and  a more  interesting 
design  is  obtained. 

Some  of  these  forms  are  rather  suggestive  of 
the  patterns  of  snow  crystals  as  revealed  by 
the  microscope,  and  this  is  only  one  of  many 
instances  showing  how  nature  teaches  us  that, 
when  we  want  to  make  patterns,  all  that  is 
necessary  is  to  take  a number  of  units  of  simple 
form,  and  group  them  together  judiciously  ; as, 
for  example,  in  such  things  as  the  spider’s  web, 
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the  honeycomb,  pine-apples,  fir  cones,  scaly  fish 
and  snakes,  and  many  varieties  of  flowers  and  of 
seed  vessels,  almost  every  one  of  which  is 
constructed  on  a regular  geometric  plan  by  the 
repetition  of  a number  of  straight  lines,  simple 
curves,  or  circles. 
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CHAPTER  XI. 

EXAMPLES  OF  THE  USES  OF  GRAINS. 

Some  examples  occur,  in  Figs.  24  and  25,  of 
ancient  jewellery  in  which  clusters  of  grains 
form  an  essential  part  of  the  design,  as  also  in 
Figs.  7,  8,  9 and  1 1 . 

The  Pyramid  form,  built  up  out  of  grains, 
will  be  recognised  in  many  of  the  objects  illus- 
trated in  those  plates.  The  small  cylindrical 
object  near  the  top  of  Fig.  24  has  a triple  row 
of  them  towards  each  end,  forming  zigzag 
borders,  separated  and  relieved  by  bands  of 
plain  and  beaded  wire.  Although  the  minute 
workmanship  whereby  this  simple  effect  is 
produced  does  not  tell  in  the  illustration,  an 
examination  of  the  object  itself  will  show  that, 
in  spite  of  its  plainness,  it  is  full  of  dainty 
charm.  No  doubt  it  was  once  one  of  the  beads 
of  a necklace. 

The  earrings  on  either  side  of  it  owe  much 
to  the  decorative  value  of  the  crestings  of  grain- 
clusters  which  surround  the  top  edges  of  their 
lower  drops,  while  similar,  but  larger  and 
detached,  pyramidal  clusters  play  an  important 


Fig.  24. 

Pair  of  Gold  Earrings  and  various  small  Ornaments  with  granular 
decorations.  Greek  and  Graeco-Roman.  4th  to  3rd  century  b.c. 
Pair  of  Gold  Earrings  with  Cloisonne  enamel,  and  clusters  of 
grains.  Byzantine.  6th  to  9th  century  a.d. 

Three  small  Gold  Pendants,  with  granular  ornaments. 

Byzantine.  6th  to  9th  century  a.d. 


British  Museum. 
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part  in  the  design  of  the  big  earrings  just  below 
them,  and  other  arrangements  of  beads  con- 
tribute in  a greater  or  less  degree  to  the  struc- 
ture and  ornamentation  of  most  of  the  other 
objects  illustrated  in  this  plate.  Several  of  the 
ancient  rings  also,  as  shown  in  Fig.  25,  are 
excellent  examples  of  what  can  be  done  in  the 
way  of  fine  decoration  with  the  help  of  grains, 
especially  the  three  in  the  second  row  from  the 
bottom.  The  one  in  the  middle  of  that  row  is 
a particularly  happy  example  of  a graceful  and 
delicate  bit  of  ornamentation,  derived  from  a 
judicious  disposition  of  small  grains  in  rows, 
pyramids  and  clusters. 

Pendant  clusters,  again,  give  a great  air  of 
finish  to  most  of  the  little  ornaments  in  Fig.  7, 
but  in  several  of  these  they  have  got  badly  bent 
out  of  place.  Groups  of  three  grains  supply  the 
decoration  of  the  bosses  on  the  gold  knobs  in 
Fig.  8,  and  small  clusters  of  seven,  alternating 
with  larger  ones  of  nine,  are  accountable  for 
much  of  the  richness  of  the  Anatolian  clasp 
(Fig.  9),  while  the  pyramid  form  of  cluster 
occurs  once  more  most  effectively  in  the  angles 
of  the  filigree  cross  (Fig.  11). 

Many  of  the  examples  that  have  been  referred 
to  show  that  the  use  of  grains  of  various  sizes  gives 
a valuable  sense  of  contrast  and  proportion,  but 
this  is  felt  even  more  strongly  where  some  of 
the  grains  are  hammered  flat,  as  illustrated  in 
the  pendant  and  cross  (Fig.  21),  which  shows 
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their  usefulness  to  relieve  the  somewhat  mo- 
notonous intricacy  of  filigree  work. 


Fig.  25. 

British  Ancient  Gold  Finger-rings,  ornamented  with 

Museum  grain  clusters  and  twisted  wire. 

Egyptian,  Greek,  Roman  and  Anglo-Saxon. 


Flattened  grains  are  also  introduced  effectively 
in  the  openwork  button  at  the  top  of  Fig.  26 , 
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and  they  save  it  from  a look  of  weakness  which  it 
might  otherwise  have  had  ; and  to  refer  yet  once 


Fig.  2 6 

By  permission  of  the  Silver-gilt  - openwork  Buttons 

Chelsea  Furniture  Co.  Spanish.  18th  or  19th  cent. 


again  to  the  Anatolian  clasp  (Fig.  9),  here  also 
we  find  these  same  flattened  grains  unobtru- 
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sively  supplying  quiet  resting  places  of  plain 
smooth  surface,  where,  without  them,  the  eye 


Fig.  27. 

By  the  Clusters  of  Silver  Grains  ol  various 

Author.  sizes,  both  spherical  and  flattened,  and 

examples  of  the  evolution  of  rings. 
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would  have  been  wearied  by  overmuch  intricacy 
and  richness  of  scrollwork. 

Anything  in  the  nature  of  a background 
treatment  will  nearly  always  acquire  additional 
decorative  value  and  interest  if  it  is  interrupted 
occasionally  by  some  dissimilar  features,  which, 
while  not  in  themselves  aggressive,  will  serve  a 
useful  purpose  by  concealing  small  portions  of 
the  design  proper. 

A design  does  not  gain  by  being  too  obvious, 
but  it  is,  on  the  contrary,  rather  pleasant  to  the 
eye  and  to  the  intelligence  to  trace  the  re- 
appearance of  a line  which  has  for  a moment 
been  covered  or  broken. 

Fig.  27  shows  a series  of  simple  arrangements 
made  by  the  combination  of  spherical  grains 
with  others  which  have  been  hammered  flat. 
In  the  large  square-shaped  cluster  near  the  foot 
of  this  plate  the  flattened  grains  which  are 
used  were,  before  they  were  hammered,  of  the 
same  size  as  the  others  which  have  been  left 
spherical. 
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CHAPTER  XII. 

ORNAMENTS  COMPOSED  OF  CIRCULAR  FORMS. 

In  order  to  make  a number  of  grains  each  ot 
exactly  the  same  size — a matter  of  importance 
when  they  are  to  be  used  conspicuously  in 
clusters  and  in  symmetrical  arrangements  like 
those  shown  in  Fig.  22 — it  is  necessary  to 
measure,  with  a considerable  degree  of  accuracy, 
the  bits  of  metal  which  are  going  to  be  melted 
for  this  purpose.  This  is  particularly  essential 
when  the  grains  are  small,  as  very  slight  varia- 
tions in  size  are  then  quite  perceptible. 

The  grains  are  made  from  bits  of  wire  cut  off 
into  equal  lengths,  or  a sheet  of  the  metal  which 
is  being  used  may  be  cut  up  into  squares  of  a 
given  size.  It  is  much  easier,  however,  to 
obtain  the  necessary  degree  of  accuracy  by 
using  wire  rather  than  sheet,  especially  if  the 
wire  is  wound  round  a small  Sieel  rod  into  a 
close  spiral,  which,  when  the  rod  is  removed, 
is  easily  cut  up  into  rings.  In  each  one  of  these 
rings  the  length  of  wire  used  will  of  necessity 
be  exactly  the  same  so  long  as  the  cutting  up  of 
the  spiral  is  done  accurately. 

Th  ere  is  a further  advantage  in  this  method, 
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in  that  the  wire,  if  cut  up  into  straight  lengths, 
is  very  liable  to  roll  about  in  a troublesome  way 
under  the  blow-pipe  flame  when  being  melted, 
whereas  if  it  is  in  the  form  of  a ring  it  will  lie 
still  until  it  fuses. 

Chapters  XIV.  to  XXVII.  are  devoted  to 
some  practical  hints  on  the  use  of  the  blow-pipe 
and  various  other  technical  matters,  which  I will 
not  pursue  further  just  now,  as  I wish,  first,  to 
point  out  some  other  uses  of  the  spiral  coil 
of  wire. 

The  first  and  most  obvious  of  these  is  to  cut 
them  up  for  rings,  which  not  only  provide  the 
means  of  linking  together  flexibly  chains  and 
other  pieces  of  jeweller’s  work,  but  also  give  us 
a fresh  element  of  design  capable  of  being 
treated  in  a way  similar  to  that  already  employed 
for  grains  and  discs,  either  separately  or  in  con- 
junction with  these,  as  illustrated  in  Fig.  28,  in 
which  are  shown  simple  ornaments  in  some 
variety,  most  of  them  constructed  out  of 
arrangements  into  whose  formation  all  three  of 
these  elements  of  design  enter. 

When  a length  of  wire  is  wound  round  a rod 
in  order  to  make  rings  there  is  no  need  for  the 
rod  to  be  round  in  section.  Oval,  oblong, 
square  and  triangular  links  are  made  in  the 
same  way,  by  using  a rod  of  the  required 
section. 

Let  us  now,  however,  return  for  a moment 
to  the  spiral  coil  of  wire  and  consider  another 
way  of  using  it. 


Fig 

By  the 
Author. 


28. 

Silver  Ornaments,  composed 
of  grains,  discs  and  rings. 
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At  the  foot  of  Fig.  27  a short,  straight  length 
of  such  a coil  is  illustrated,  and  on  the  left-hand 
side  of  this  is  shown  the  effect  obtained  by 
bending  this  coil  round,  so  as  to  form  what  we 
may  call  a ring  of  rings,  whereby  a further  and 
most  useful  element  of  design  is  evolved.  These 
circular  coils  will  be  found  in  the  jewellery  of 
almost  all  countries  and  periods.  A close  exami- 
nation of  the  objects  shown  in  Figs.  10  and  11 
will  prove  that  coils  enter  largely  into  the  con- 
structive schemes  there,  but  more  conspicuous 
instances  occur  in  the  buttons  illustrated  in 
Fig.  29.  These  are  fine  examples  of  traditional 
forms  in  which  coils,  grains,  and  domes  and 
rings  of  twisted  wire  are  lavishly  used  ; but  fine 
though  they  are,  the  coil  idea  in  some  cases  is 
rather  overdone,  and  there  is  a lack  of  variety 
and  invention — an  instance  of  tradition  running 
to  seed.  But  in  several  of  the  examples  we  can 
see  how  the  craftsman  appears  to  have  profited 
by  a lucky  accident,  which  has  enabled  him  to 
relieve  his  design  from  monotony.  Instead  of 
opening  out  the  turns  of  his  coil  quite  evenly 
all  the  way  round  when  he  made  it  into  a ring 
he  has  divided  them  into  sections,  closing  all  the 
wires  of  each  section  into  a compact  group,  and 
thus  obtaining  those  triangular  specks  of  dark 
shadow  which  are  so  valuable  where  they  occur. 
Furthermore,  the  coil  so  treated  forms  an  octa- 
gonal or  polygonal  member,  contrasting  pleasantly 
with  the  circles  around  it.  It  is  also  worth 
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noting  that,  where  this  method  of  obtaining 
variety  is  not  adopted,  nature  occasionally  steps 


Fig.  29. 

Silver  Buttons,  composed  mainly  of  rings,  coils 
and  domes.  From  Friesland  and  Norway. 

in,  and  saves  the  objects  from  excessive  and 
tiresome  monotony  by  the  trifling  and  uninten- 


72  SIMPLE  JEWELLERY 

tional  irregularities  which,  fortunately,  are  so 
often  incidental  to  the  work  of  human  fingers. 

The  big  button  in  the  middle  of  this  plate  is 
shown  twice,  so  as  to  give  the  back  view  as  well 
as  the  front,  the  method  of  construction  here 
displayed  being  not  only  strong  and  light,  but 
also  extremely  decorative.  Most  buttons  of  this 
type  are  built  up  on  an  open  framework  such  as 
this,  but  occasionally  the  back  is  made  of  a 
hollow  cup  or  boss  of  sheet  metal,  and  the  othei 
parts  are  soldered  to  this. 

Smaller  bosses  or  domes  of  this  kind  also  enter 
into  the  design  of  the  fronts  of  these  buttons 
and  of  those  illustrated  in  Fig.  26,  and  they 
make  an  admirable  contrast  to  the  wire-work 
upon  which  they  are  laid.  In  this  simple  kind 
of  jewellery  they  take  the  place  of  precious 
stones  or  pearls.  Further  variety  may  be  ob- 
tained by  occasionally  reversing  the  domes,  and 
in  some  of  the  ornaments  in  Figs.  30  and  31 
there  are  examples  of  this  treatment,  as  well  as 
of  the  use  of  several  little  cups  of  different  sizes, 
one  inside  the  other,  with  finally  a round  grain 
inside  the  smallest. 

The  comparatively  large  rings  of  small  grains, 
which  play  rather  an  important  part  in  a few  of 
these  ornaments,  are  not,  as  a matter  of  fact,  built 
up  out  of  separate  grains,  but  are  made  of  what 
is  called  beaded  wire — that  is  to  say,  wire 
which  is  given  this  form  by  means  of  pressure 
between  two  steel  tools,  in  which  corresponding 
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grooves  have  been  made,  each  groove  being 
really  a row  of  little  round  hollows.  In  its 
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Fig.  30. 

Silver  Ornaments,  composed 
entirely  of  circular  forms. 


smaller  sizes,  especially,  this  fine  beaded  wire  is 
most  useful  to  the  jeweller  for  giving  a dainty 
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finish  to  work  which  might  otherwise  be  too 
plain  or  too  heavy  looking. 


Fig.  31. 

By  the  Silver  Ornaments,  composed 

Author.  entirely  of  circular  forms. 


The  silver-gilt  Spanish  buttons  illustrated  in 
Fig.  32  belonged  originally  to  families  of  bull- 
breeders,  by  whom  they  were  greatly  prized,  aryd 
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regarded  almost  as  heirlooms.  They  are  beauti- 
ful bits  of  delicate  craftsmanship,  and  are  especi- 


Fig.  32. 

Silver-gilt  Buttons,  ornamented  entirely  with 
various  circular  forms.  Old  Spanish. 

ally  interesting  to  the  designer  as  showing  the 
astonishing  variety  of  charming  patterns  that  can 
be  devised  with  the  use  of  nothing  but  circular 
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forms.  In  every  one  of  these  buttons  there  is  a 
circular  ring  enclosing  a dome  or  boss,  which  is 
decorated  with  a design — differing  in  every  case 
— and  yet  entirely  constructed  out  of  other  rings 
or  domes  or  grains,  but  all  of  them  circular. 
Many  of  the  very  small  rings  are  made  out  of  a 
fine  spiral  coil  of  very  thin  wire,  which  of  course 
gives  a much  richer  and  daintier  effect  than  that 
of  a solid  wire  of  the  same  size  as  the  coil. 
The  larger  rings  will  be  seen  to  be  made  of 
twisted  wires. 
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FROM  THEORY  TO  PRACTICE. 

There  cannot  be  much  doubt  that  the  designs, 
which  we  have  just  been  considering  (Fig.  32), 
of  quite  elaborate  patterns,  entirely  composed  of 
various  circular  forms,  were  arrived  at  by  experi- 
mental arrangements  of  a store  of  the  grains  and 
rings  and  bosses,  used  after  the  manner  of  a child 
playing  with  a handful  of  letters,  rather  than  by 
sheer  mental  effort  assisted  only  by  pencil  and 
paper.  Certainly  the  patterns  illustrated  in 
Figs.  27,  28,  30  and  31  came  about  in  that 
way,  and  it  would  be  found  extremely  difficult 
to  express  quickly  in  a rough  pencil  sketch,  the 
many  different  effects  of  these  various  circular 
forms  before  the  imaginary  arrangement  of  them 
faded  from  the  mental  vision. 

The  variations  are  so  slight,  that  in  these  very 
small  objects  it  would  require  a remarkably  ex- 
pert draftsman  to  represent  the  difference  in 
appearance  between  a cluster  of  small  spherical 
grains  and  a similar  cluster  of  flattened  grains  of 
the  same  size.  When  these  clusters  have  to  be 
repeated  several  times  in  order  to  express  the 
design,  and  it  is  a question  of  deciding  which 
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give  the  best  effect,  it  is  obviously  quicker  and 
surer  to  judge  from  the  things  themselves  than 
from  drawings.  Even  the  photographs  do  not 
always  succeed  in  conveying  by  any  means  the 
full  value  of  these  apparently  trifling  differences, 
which  may  nevertheless  prove  to  be  quite  im- 
portant in  the  work  itself.  It  is  necessary  to 
look  very  closely  at  the  illustrations  in  order  to 
realise  which  of  the  domes  have  been  reversed 
and  used  as  hollow  cups,  and  whether  their 
curvature  is  bold  and  full  or  slight  and  subtle. 
But  it  is  in  choosing  rightly  between  such 
alternatives  as  these  that  the  craftsman  finds 
his  opportunity  of  making  his  work  interesting 
instead  of  commonplace  and  obvious. 

The  buttons  illustrated  in  Fig.  33  may  perhaps 
scarcely  come  within  the  province  of  the  jeweller, 
but  they  are  very  nearly  akin  to  his  work, 
which  they  closely  imitate,  and  they  are  also 
interesting  here  as  being  further  examples  of 
pleasant  designs  built  up  out  of  a quantity  of 
small  separate  pieces — most  of  them  circular — 
pieces  very  similar  in  character  to  those  whose 
uses  we  have  been  considering,  although  it  is 
true  that  here  they  are  produced  in  a way 
entirely  different  from  those  followed  in  the 
working  of  the  precious  metals.  These  buttons 
were  made  of  cut  and  punched  steel,  for  the 
decoration  of  Court  suits.  The  best  of  them  are 
quite  beautiful,  and  particularly  characteristic 
of  the  costly  and  elaborate,  if  rather  insincere. 
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elegance  of  Court  life  in  the  eighteenth  century. 
Fig.  33  shows  a selection  trom  an  original  set 


Fig.  33. 

By  permission  of  Cut  Steel  Buttons. 

Messrs.  Jennens  & Co.  English.  18th  cent. 

of  manufacturers’  samples  still  in  existence  ; but 
the  cases  in  which  they  are  mounted  are  almost 
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dropping  to  pieces  with  extreme  old  age,  and 
their  antiquity  is  also  indicated  by  the  fact  that 
the  ink  in  which  the  number  and  price  were 
written  under  each  one  has  become  almost 
invisible.  Similar  buttons  are  still  made,  and 
one  shudders  to  think  of  the  endless  labour 
involved  in  cutting,  and  polishing,  and  fitting, 
and  riveting  all  the  minute  particles  of  steel, 
of  which,  in  some  cases,  there  would  be  over  a 
hundred  in  a single  button,  each  particle  con- 
taining goodness  knows  how  many  facets.  Most 
of  the  designs  were  obviously  suggested  by  the 
idea  of  faceted  gems  in  mille-grain  settings, 
the  latter  effect  being  obtained  by  stamping  the 
grains  in  the  thin  steel  plates  to  which  the 
faceted  parts  were  riveted. 

The  designs  whose  evolution  has  been  traced, 
in  this  and  part  of  the  two  preceding  chapters, 
as  illustrating  the  most  elementary  treatments 
which  are  suggested  by  a consideration  of  the 
three  distinguishing  characteristics  of  the  precious 
metals  instanced  on  p.  53,  in  the  light  of  selected 
work  of  past  craftsmen,  have  been  strictly  limited 
to  circular  forms.  They  are  offered  as  sug- 
gestions for  a course  of  elementary  practice 
lessons  suitable  for  beginners,  and  before  pro- 
ceeding to  follow  these  up  with  rather  more 
advanced  exercises,  for  which  other  forms  and 
treatments  are  required,  it  may  be  well  to  devote 
a few  chapters  to  practical  and  technical  con- 
siderations. 
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These  chapters  are  intended  to  facilitate  and 
to  supplement  the  work  of  the  personal  teacher 
rather  than  to  take  his  place.  Where  first-rate 
personal  teaching  can  be  had  there  is  nothing 
else  so  good,  but  the  beginner  will  derive  much 
additional  benefit  from  such  lessons  if  he  studies 
the  subject  in  the  intervals  between  them  with 
the  help  of  a carefully  prepared  text-book,  in 
which  detailed  explanations  of  the  processes  are 
given  as  the  result  of  the  author’s  own  personal 
experience. 

The  question  as  to  whether  it  is  possible  for 
anyone  to  learn  the  practice  of  a craft  from  such 
a text-book  alone,  without  any  personal  instruc- 
tion at  all,  is  one  which,  in  my  opinion,  depends 
not  a little  on  the  determination  of  the  student. 

The  following  chapters  only  attempt  to  deal 
with  a few  elementary  processes,  and  to  provide 
certain  recommendations  and  useful  memoranda 
which  it  should  be  helpful  for  the  beginner  to 
have  at  hand  for  reference,  when  he  is  providing 
himself  with  the  necessary  outfit,  as  also  when, 
in  proceeding  from  one  exercise  to  another,  he 
is  likely  to  encounter  fresh  difficulties. 

I shall  now  and  then  give  information  which, 
though  it  may  not  actually  be  wanted  for  the 
exercises  in  hand,  is  nevertheless  led  up  to  by 
the  instructions  which  the  exercises  do  require, 
and  is  likely  to  be  useful  on  other  occasions.  In 
this  way  it  may  often  be  easier  for  the  student 
to  gain  an  intelligent  view  of  the  whole  process 
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under  consideration  than  if  the  point  of  view 
was  limited  strictly  to  the  bare  necessities  of  the 
moment.  Therefore  it  is  always  desirable  to 
begin  by  reading  through  the  whole  chapter  or 
section  to  the  end  before  actually  setting  to 
work  upon  the  exercise  which  it  describes.  In 
some  instances  there  will  be  alternative  methods, 
between  which  the  student  must  choose  for 
himself  which  one  to  adopt,  his  choice  being 
perhaps  limited  by  the  tools  and  appliances 
at  his  disposal. 
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CHAPTER  XIV. 

USES  AND  ACTION  OF  THE  BLOW-PIPE. 

One  of  the  first  things  the  beginner  should  do 
when  starting  to  learn  the  practice  of  jewellery 
is  to  acquire  the  knack  of  using  the  blow-pipe, 
and  he  should  try  experiments  with  the  flame 
produced  by  it  until  he  realises  and  understands 
something  of  its  different  properties. 

Whole  books  have  been  written  about  the 
blow-pipe,  but  from  the  point  of  view  of  the 
jeweller  a page  or  two  should  suffice  to  enable 
him  to  use  the  flame  intelligently. 

The  object  of  the  blast  of  air  which  it  is  the 
business  of  a blow-pipe  to  provide  is  twofold.. 
Firstly,  it  increases  the  heat  of  the  flame  used 
by  introducing  into  it  a steady  stream  of  oxygen 
from  the  air  ; and  secondly,  it  enables  the  crafts- 
man to  direct  the  flame  against  the  exact  place 
where  the  heat  is  required. 

The  heat  of  a blow-pipe-flame  varies  in  its 
different  parts  and  according  to  the  shape  of  the 
flame  produced. 

Blow-pipes  for  work  of  any  size  are  generally 
made  for  a gas  flame,  the  gas  being  delivered 
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through  a metal  tube,  inside  ot  which  is  a 
lesser  tube  ending  in  a small  nozzle,  through 
which  the  stream  of  air  comes  with  whatever 
degree  of  force  is  required,  from  a pair  of 
bellows  or  other  mechanical  source. 

An  apparatus  of  this  kind  (Fig.  34),  which  is 
eery  convenient  for  jewellers,  is  made  with  a 

small  foot-blower,  and 
a movable  stand  for  the 
blow-pipe,  so  arranged 
that  the  flame  can  be 
directed  at  any  angle, 
and  the  gas  and  air 
supplies  are  regulated 
by  taps,  which  make 
it  possible  to  set  the 
flame  and  keep  it  at 
a definite  size  and 
power.  This  apparatus 
is  also  convenient,  in 
that  it  leaves  both 
hands  quite  free  for 
manipulating  the  work 
while  under  the  flame, 
and  relieves  the  operator  from  the,  at  first,  rather 
tiring  necessity  of  supplying  a stream  of  air 
through  a mouth  blow-pipe  from  his  own  lungs. 

It  is  desirable,  nevertheless,  that  the  student 
should  at  least  begin  with  a mouth  blow-pipe, 
which  many  jewellers  always  use  in  preference  to 
any  other  apparatus,  and  it  is  by  far  the  cheapes 


Fig.  34. 

Standing’s  Foot-blower  and 
the  Duresme  Blow-pipe. 
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kind.  In  course  ot  time  and  with  sufficient 
practice  the  mouth  blow-pipe  can  be  kept  in 
position  without  assistance  from  the  hands,  and 
an  expert  jeweller  even  uses  it  sometimes  to 
adjust  the  objects  which  are  being  soldered  if 
they  have  got  moved  out  of  place. 

A mouth  blow-pipe  can  be  used  with  a gas 
flame  or  with  a spirit  or  even 
an  oil  lamp,  but  whichever 
of  these  is  selected,  the  burner 
must  be  of  a special  kind 
made  for  the  purpose.  The 
gas  flame  is  the  most  con- 

venient,  and  is  so  arranged  Jewelier's  spidering  Burner 
that  when  the  burner  (Fig.  for  gas. 

35)  is  swung  round  to  one 

side,  out  of  the  way,  the  flame  is  automatically 
lowered  by  that  movement,  just  enough  being 
left  to  keep  it  alight,  so  that  it  is  ready  when- 
ever wanted. 

Where  gas  is  not  available  a spirit-lamp 
makes  a good  substitute,  but  it  should  be  pro- 
vided with  two  flames — one  a very  large  one  for 
the  blow-pipe  to  act  on,  and  the  other  quite 
a small  one,  which  always  remains  ready  to  light 
the  large  one  when  wanted,  this  latter  being 
extinguished  by  a hinged  cover  each  time  it  is 
done  with.  Fig.  36  represents  one  of  the  best 
forms,  of  this  kind  of  spirit-lamp. 

The  mouth  blow-pipe  is  simply  a tapered 
brass  tube  (Fig.  37,  l).  The  butt  end  is  about  the 
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size  of  a lead  pencil,  and  this  is  tinned  where  it 
is  held  in  the  mouth,  while  the  small  end  is 
bent  round  so  as  to  direct  the  flame  sideways. 


to  control  and  heat  the  flame  for  ordinary 
small  jewellery  work,  and  beginners  often  blow 
much  too  hard.  If  the  stream  of  air  is  too  big 
and  too  violent  in  proportion  to  the  size  of  the 
flame,  then,  instead  of  making  it  hotter  it  will 
actually  chill  it. 

The  first  important  thing  is  to  learn  how  to 
keep  up  a gentle  pressure  steadily. 

Fill  the  cheeks  with  air  ; let  this  slowly  escape 
through  the  blow-pipe,  and  try  to  take  in  fresh 
air  through  the  nostrils  at  the  same  time.  The 
tongue  must  be  used  as  a valve  in  order  to 
prevent  the  air  in  the  cheeks  from  being  drawn 
down  into  the  lungs  whenever  a fresh  breath  is 
taken  through  the  nostrils,  and  this  breath  should 
always  be  taken  before  the  need  for  it  is  felt,  and 
while  there  is  still  a good  reserve  pressure  of  air 
in  the  cheeks. 

Th  is  knack  will  be  acquired  much  quicker  if 
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Fig.  3 6. 

Jeweller’s  Soldering  Lamp 
for  spirit. 


and  is  reduced  at  its  ex- 
tremity till  the  hole  is  only 
about  big  enough  to  admit 
an  ordinary  pin  of  medium 
size.  A similar  pipe  of 
larger  size  is  also  occasion- 
ally necessary. 


Only  quite  a moderate 
pressure  of  air  is  necessary 
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it  is  practised  by 
itself  for  a consider- 
able period  without 
the  distraction  of 
looking  after  the 
flame  at  the  same 
time.  Moreover,  if 
the  first  attempts  at 
using  the  mouth 
blow-pipe  are  made 
directly  on  the 
flame,  it  is  not  im- 
probable that  the 
flame  itself  may 
sometimes  be  unin- 


Fig.  37. 

A.  Six-inch  half-round  super- 
fine file. 

B — H.  Needle  files  : viz. — 


B.  Rat-tail  needle  file 

C.  Half-round 

do. 

D.  Sage-leaf 

do. 

E.  Square 

do. 

F.  Three-square 

do. 

G.  Donkey-back  do. 

11.  Knife-edge 

do. 

K.  Steel  point. 

L.  Mouth  blow-pipe. 

M.  Soldering  wig. 

N.  Reel  of  binding  wire. 

O.  Prepared  charcoal  block, 

upon  which  is  shown  a 
coil  of  very  fine  silver  wire, 
which  has  been  bound 
round  with  fine  iron 
binding  wire,  ready  for 
annealing  (see  p.  96). 
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tentionally  inhaled,  and  that  is  an  unpleasant 
experience. 

Having  then  got  your  apparatus  ready  for  use, 
and  having  attained  some  proficiency  in  the  use 
of  the  blow-pipe,  the  next  thing  to  be  done  is  to 
try  experiments  with  the  flame  which  it  produces. 
If  the  nozzle  of  the  blow-pipe  is  held  just  against 
the  side  of  the  flame,  and  if  a gentle  stream  of  air 
is  then  blown  through  it,  a long  sharp-pointed 
tongue  of  blue  flame  will  at  once  shoot  out.  Put 
some  small  bits  of  wire  on  a smooth  charcoal 
block  (Fig.  37,  o),  not  too  near  together,  (thin 
copper  wire  will  do),  and  if  they  are  curled 
rourfd  a little  that  will  stop  them  from  rolling 
about.  Then  direct  the  pointed  flame  towards 
one  of  them,  and  gradually  bring  it  nearer  until 
the  inner  tongue,  or  jet,  which  you  will  see 
within  the  main  flame  touches  the  wire,  which 
will  then  quickly  melt.  If  it  does  not  do  so  the 
tip  of  the  inner  tongue  of  flame  is  not  touching 
it,  or  else  your  flame  is  too  small  or  your  wire  too 
thick  ; but  it  is  possible  to  melt  copper  wire  an 
eighth  of  an  inch  thick,  on  a piece  of  charcoal 
in  this  way  with  quite  a gentle  current  of  air, 
making  a tongue  of  flame  about  two  inches  long, 
and  it  can  be  melted  in  half  a minute. 

When  you  have  succeeded  in  melting  several 
bits  of  wire,  which  should  run  up  into  grains  as 
described  on  pp.  53,  54,  try  to  melt  the  remaining 
pieces  with  other  parts  of  the  flame — both  nearer 
to  the  blow-pipe  and  further  away  from  it — until 
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you  have  proved  to  yourself  that  the  tip  of  the 
inner  tongue  of  the  flame  does  it  the  quickest 
and  most  certainly.  Learning  this  fact  by  expe- 
riment will  also  teach  you  that  when  soldering 
thin  or  slender  pieces  together  you  must  be  careful 
not  to  let  the  hot  tip  of  that  inner  tongue  touch 
them,  or  they  may  be  melted  before  you  have 
time  to  realize  what  is  happening. 

In  order  to  avoid  that  danger  it  is  best  when 
soldering,  to  make  a less  pointed  flame,  and  this 
is  done  by  keeping  the  nozzle  of  the  blow-pipe  a 
little  distance  away  from  the  flame.  Try  this, 
and  you  will  find  that  with  a space  of  from  a 
quarter  to  half  an  inch  between  flame  and  blow- 
pipe, and  with  a gentle  current  of  air,  you  can 
make  a soft,  silent  flame  with  a rounded  end 
which  will  heat  the  work  without  being  so  liable 
to  melt  it,  although  it  will  melt  the  more  fusible 
solder  readily  enough. 

By  blowing  harder  and  with  rather  more  space 
between  the  flame  and  the  blow-pipe  you  will 
produce  a roaring,  ragged  and  very  hot  flame, 
which  is  liable  to  melt  any  small  bits  of  silver  it 
touches,  but  is  useful  for  heating  and  soldering 
rather  large,  solid  pieces  of  work. 

These  three  different  kinds  of  flame  should 
now  be  produced  repeatedly,  and  studied  until 
their  qualities  and  differences  are  perfectly 
familiar. 

When  a foot-blower  and  pipe  on  an  adjustable 
stand  (Fig.  34)  are  used,  variations  in  the  quality 
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and  shape  ot  the  flame  produced,  are  obtained  by 
regulation  of  the  taps  controlling  the  supplies  of 
gas  and  air.  The  tube  through  which  the  air 
comes,  being  fixed  inside  the  larger  tube  which 
conveys  the  gas,  cannot  be  moved  about  like  the 
mouth  blow-pipe,  and  this  is  a disadvantage 
which  has  to  be  set  against  the  conveniences  and 
greater  range  of  power  belonging  to  the  me- 
chanical blow-pipe.  The  flame  of  the  latter 
cannot  be  varied  and  changed  in  character  with 
quite  the  same  rapidity  that  is  possible  with  the 
mouth  blow-pipe,  but  with  practice  these  changes 
can  be  made  as  quickly  as  is  necessary,  or  the 
object  may  be  moved  away  out  of  range  of  the 
flame. 
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CHAPTER  XV. 

WIRE-DRAWING  AND  ANNEALING. 

In  order  to  proceed  with  some  exercises  in 
circular  forms  (which  will  also  provide  practice 
in  soldering)  it  will  be  necessary  to  have  a 
supply  of  silver  wire  in  several  different  sizes, 
and  this  affords  an  opportunity  of  learning  how 
to  draw  out  wire — that  is  to  say,  to  make  it 
thinner. 

The  thickness  ot  wire  is  generally  measured 
by  the  imperial  standard  wire  gauge  (Fig.  38,  a), 
but  the  whole  question  of  gauges  being  a 
rather  complicated  matter,  it  is  dealt  with  in 
Appendix  B (p.  264),  because  it  would  cause 
too  great  a digression  to  do  so  in  this  chapter. 
It  is  very  desirable  that  before  purchasing  a 
gauge  the  beginner  should  study  that  Appendix 
carefully,  as  it  may  influence  him  in  deciding 
which  kind  of  gauge  to  buy. 

For  the  present  it  is  enough  to  add  that 
when  referring  to  the  one  mentioned  above,  it 
is  usual  and  convenient  to  use  an  abbreviation, 
such  as  I.S.G.  or  S.W.G. 

Personally  I prefer  I.S.G.,  because  the  other 


Fig.  38. 

A.  Imperial  Standard  Wire  Gauge.  D.  Micrometer  Gauge.  H.  Draw-plate  for  flat  wire. 

B.  Birmingham  Metal  Gauge.  E.  Draw-plate  for  square  wire.  L.  Draw-plate  for  triangular  wire. 

C.  G,  K.  Draw-plates  for  round  wire.  F.  Twist-drill  Steel-wire  Gauge.  M.  Draw-plate  for  half-round  wire. 
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initials  are  easily  confused  with  B.W.G.,  which 
is  the  abbreviation  for  the  Birmingham  wire 
gauge,  whose  sizes,  though  very  nearly  the 
same  as  those  of  the  I.S.G.,  differ  enough  to 
cause  trouble. 

Assuming  that  you  have  bought  a small  coil 
of  standard  silver  wire  of,  say,  No.  18  I.S.G. 


Fig.  39. 

Revolving  Parallel  Vice. 


cut  off  a length  of,  say,  ten  feet,*  and  file  one 
end  to  a fairly  long  point.  Then  take  the 
“ round  ” draw-plate  (60 — 90, T Fig.  38,  k)  and 
grip  it  in  the  vice  (Fig.  39),  so  that  the  side  on 
which  the  numbers  are  punched  is  towards  you. 
It  is  not  absolutely  necessary  to  have  a vice, 
though  for  wire-drawing  especially  it  is  a very 

* This  would  weigh  just  about  one  ounce  (Troy). 

t The  figures  60 — 90  indicate  that  there  are  30  holes  in  that  plate, 
the  largest  of  which  is  known  as  hole  61,  and  the  smallest  as  hole  90. 
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great  convenience.  However,  the  draw-plates 
can  be  held  securely  enough  in  other  ways,  as, 
for  instance,  by  means  of  four  stout  bits  of 
wood  firmly  screwed  down  to  the  top  of  the 
bench,  in  pairs,  with  a space  between  them  to 
receive  the  ends  of  the  plate,  which  will  then 
be  supported  while  resting  with  its  lower  edge 
on  the  bench. 

If  the  student  decides  to  get  a vice,  but  is 
obliged  to  observe  strict  economy,  a cheaper  one 
than  that  illustrated  will  do  so  long  as  it  is 
reasonably  strong. 

Now  fill  the  holes  of  the  draw-plate  with 
tallow  from  the  further  side,  that  on  which 
the  larger  openings  are,  and  push  the  pointed 
end  or  the  wire  through  the  hole  marked  No.  i 
(/.*.,  No.  61)  from  the  far  side,  so  that  the  point 
comes  through  to  the  side  of  the  plate  which  is 
towards  you.  Take  hold  of  the  pointed  end 
firmly  with  a pair  of  strong  pliers  and  steadily 
pull  the  wire  through.  If  it  comes  through 
without  requiring  the  exertion  of  any  force  try 
it  in  a smaller  hole  until  you  find  one  through 
which  it  requires  some  force  to  pull  it  beyond 
the  part  where  it  is  pointed. 

The  uncertainty  as  to  whether  No.  18  wire 
will  go  through  hole  No.  61  in  the  draw-plate 
is  due  to  the  fact  that  draw-plates  and  gauges 
are  both  liable  to  wear  with  constant  use,  and 
the  No.  1 8 wire  you  buy  from  one  dealer  may 
be  a shade  thinner  or  thicker  than  wire  sold  as 
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of  the  same  size  by  another  dealer  ; also,  the 
gradations  from  hole  to  hole  in  the  draw-plate 
being  so  very  slight,  an  almost  imperceptible 
variation  in  the  size  of  the  wire  may  make  a 
difference  of  perhaps  two  holes  in  the  draw- 
plate. 

Moreover,  the  gauge  number  is  only  an 
approximate  measurement,  and  the  wire  may 
be  either  an  easy  or  a tight  fit,  and  still  be 
properly  designated  by  that  number.  For 
instructions  in  more  exact  methods  of  measure- 
ment see  Appendix  B. 

Assuming,  however,  that  your  No.  18  wire 
will  not  quite  pass  through  hole  No.  61,  push 
the  pointed  end  through,  and  then  draw  the 
wire  through  that  hole  and  the  next  one  (62). 

Before  reducing  its  thickness  any  more,  cut 
off  a length  of  about  two  feet,  being  careful  to 
leave  the  pointed  end  on  the  remainder.  Put 
the  short  piece  aside,  and  go  on  drawing  the 
rest  down  until  it  has  been  through  hole  65, 
and  now  cut  off  three  feet  from  that.  Similarly 
cut  off  three  feet  again  when  the  wire  has 
passed  through  hole  69,  and  the  same  after 
holes  73,  76,  80  and  86,  and  take  what  is  left 
on  until  it  has  passed  through  the  smallest  hole, 
filing  the  point  again  whenever  necessary.  The 
various  lengths  that  have  been  cut  off  make  a 
total  of  twenty  feet,  but  there  should  still  be 
three  feet  left,  and  after  this  piece  has  been 
drawn  through  the  last  hole  (90)  it  will  have 
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extended  to  about  twice  that  length,  for  wire 
stretches  rapidly  when  it  is  drawn  out  fine. 

Including  what  remains  of  the  original  coil, 
you  now  have  a small  stock  in  nine  different 
thicknesses,  but  the  wire  has  been  made  hard  in 
the  process  of  drawing,  and  in  order  to  wind  it 
up  easily  into  small  spiral  coils  (as  illustrated  in 
Fig.  27)  you  must  now  soften  it.  This  is  done 
by  heating  it  with  a soft  flame  from  a blow-pipe 
until  it  is  faintly  red,  but  if  you  attempt  to  do 
this  while  the  wire  is  lying  loose  you  would  be 
pretty  certain  to  melt  it,  especially  in  the  case  of 
the  finer  sizes. 

In  order  to  avoid  any  risk  of  that  kind,  the 
length  or  wire  must  first  be  wound  up  into  a 
comparatively  large  coil,  say  about  two  inches  in 
diameter,  and  care  must  be  taken  that  it  all  fits 
closely  together.  When  you  have  got  one  piece 
neatly  coiled  up,  bind  it  with  a short  length  of 
iron  binding  wire,  so  that  it  forms  a compact  ring 
with  no  loose  ends  or  loops.  In  Fig.  37  a coil 
of  fine  wire  is  shown  on  the  charcoal  block  (g) 
bound  ready  for  softening.  Now  heat  this  with 
the  soft  blow-pipe  flame  as  described  on  p.  89, 
on  the  charcoal  block  or  on  the  soldering  was 
illustrated  on  the  same  page,  until  it  shows  a 
faint  redness,  and  be  sure  that  it  is  evenly  heated 
all  round  and  all  through.  It  is  not  necessary 
that  it  should  be  red-hot  everywhere  at  the  same 
moment,  but  unless  it  is  heated  to  about  the  same 
degree  in  every  part  it  will  not  be  evenly  softened. 
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This  is  called  annealing.  Treat  all  the  pieces 
you  have  drawn  down  in  the  same  way,  and  then 
cool  them  in  water,  and  unwind  and  remove  the 
binding  wire.  The  silver  wire  which,  when  you 
coiled  it  round  was  very  springy,  will  now 
remain  a close  coil,  with  no  tendency  at  all  to 
unwind  itself.  The  next  process  is  to  wind  the 
wire  round  steel  rods  so  as  to  obtain  small  coils 
like  the  one  in  Fig.  27,  but  if  this  is  done  without 
taking  a necessary  precaution,  it  would  be  almost 
impossible  to  get  the  coil  off  the  rod  when  wound 
tight  and  close  as  it  should  be.  First,  therefore, 
cut  some  narrow  strips  of  thin  tough  paper — 
ordinary  MS.  paper  will  do — but  it  must  be  thin. 
The  strips  should  be  about  a quarter  of  an  inch 
wide,  and  six  or  eight  inches  long.  Moisten  one 
of  these  and  wrap  it  spirally  round  the  largest  steel 
rod,*  No.  40  (I.S.G.  No.  12,  easy).  To  do  this 
properly  requires  a little  practice,  as  the  wrap- 
ping must  be  close  and  quite  smooth,  and  the 
edges  must  not  overlap  too  far  or  else  there  will 
be  too  much  thickness  of  paper. 

Let  the  turns  of  the  spiral  be  from  right  to 
left.  The  easiest  way  is  to  place  the  moistened 
strip  of  paper  on  the  palm  of  the  left  hand,  with 
the  end  resting  on  the  first  finger.  Put  the  end 
of  the  steel  rod  down  on  the  corner  of  the  paper, 
so  that  the  angle  between  the  rod  and  the  strip  of 
paper  is  about  30°.  Then  roll  the  rod  on  the 
paper  between  finger  and  thumb,  backwards  and 

* Useful  sizes  for  these  are  given  at  the  end  of  this  chapter. 
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A.  Wooden  Clams. 

B.  Lancashire  Slide-tongs. 

C.  Skew  Nippers. 

D Tapered  Bell-pliers. 

E.  Hand-vice. 


Fig.  40. 

G.  Smooth  Flat  Pliers. 

K.  Snipe-nosed  Pliers  (blunted). 
O.  do.  do.  (pointed). 

L.  Universal  Holder. 

M.  Pin  Tongs. 


F,  H,  N.  Round-nosed  Pliers,  3 sizes.’ 
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forwards,  until  the  paper  begins  to  wrap  itself 
round  the  rod,  and  continue  the  spiral  wrapping 
until  three  or  four  inches  of  the  rod  are  covered, 
when  it  can  be  kept  fast  with  a few  turns  of  the 
finest  iron  binding  wire,*  and  the  loose  end  of 
the  paper  can  be  torn  off. 

Now  curl  the  end  of  your  No.  1 8 (I.S  G.)  silver 
wire  with  the  round-nosed  pliers  (Fig.  40,  h) 
until  the  curled  part  will  only  just  slip  over  the 
end  of  the  rod  where  it  is  covered  with  paper. 
The  silver  wire  must  be  curled  from  right  to  left, 
in  the  same  way  as  the  paper,  and  when  the  end 
has  been  started  with  the  round-nosed  pliers  as 
described,  and  slipped  on  to  the  end  of  the  steel 
rod,  they  must  be  gripped  together  with  the  big 
flat-nosed  pliers  (Fig.  40,  d)  and  turned  round 
while  the  loose  part  of  the  silver  wire  is  held 
tight,  so  that  a few  turns  of  this  are  made  round 
the  rod.  These  will  now  keep  together  while 
secured  in  the  universal  holder  (Fig.  40,  l),  if  you 
have  one,  or  if  not  in  a hand-vice  (Fig.  40,  e),  or 
failing  that  in  a pair  of  clams  (Fig.  40,  a). 

The  steel  wire  generally  used  as  a core  for 
making  coils  is  sold  in  12-inch  lengths,  and  its 
thickness  is  measured  by  the  twist-drill  steel-wire 
gauge  (Fig.  38,  f),  the  size  of  each  wire  being 
indicated  by  the  number  of  that  hole  in  the 
gauge  into  which  it  fits. 

The  sizes  required  for  this  exercise  are  Nos.  40, 
46,  50,  54,  and  58.  See  Appendix  C.,  Table  II. 

* See  Appendix  A.,  p.  264. 
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CHAPTER  XVI. 

COILING  WIRE  FOR  MAKING  RINGS  AND  GRAINS. 

It  will  now  be  an  easy  matter  to  complete  the 
coiling,  with  the  universal  holder  (or  substitute) 
in  the  right  hand  and  the  wire  in  the  left.  The 
reason  for  coiling  the  wire  from  right  to  left 
will  now  be  apparent,  because  it  permits  the  rod 
to  be  turned  in  the  easy  and  natural  way,  that  is 
to  say,  from  left  to  right.  There  is  also  another 
important  reason,  which  is,  that  this  keeps  the 
screw  of  the  universal  holder  chuck  tight, 
whereas  if  the  winding  was  done  in  the  opposite 
direction  the  chuck  would  always  be  coming  un- 
screwed. If  the  paper  had  not  also  been  wound 
on  from  right  to  left  it  would  now  have  had  a 
constant  tendency  to  unwind  and  get  loose. 

In  order  to  wind  the  wire  tightly  round  the 
steel  rod,  it  must  be  kept  well  strained,  and  this 
cannot  be  done  without  something  firm  to  pull 
against.  A simple  and  efficient  arrangement  is 
an  ordinary  smooth  brass  cup  hook,  screwed  into 
the  edge  of  the  table  or  bench  just  in  front  of 
where  you  sit.  The  pressure  of  this  must  not 
come  against  the  paper  wrapping,  but  against 
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the  last  few  turns  of  the  silver  wire  which  have 
already  been  wound.  Then,  as  the  coil  advances, 
it  can  be  supported  all  the  time  by  the  cup  hook 
just  below  the  straight  part  of  the  wire,  which  is 
held  in  the  left  hand  and  kept  tightly  strained. 
All  that  the  right  hand  has  to  do  is  to  turn  the 
rod  round  and  round  so  as  to  continue  the  coiling. 

The  value  of  this  arrangement  will  be  appreci- 
ated fully  when  the  smaller  coils  are  made,  for 
then  the  steel  rod  is  itself  only  a very  slender 
wire  which  is  quite  easily  bent,  and  it  is  there- 
fore unable  to  resist  the  pull  necessary  to  stretch 
the  silver  wire  tight  unless  it  is  supported  just 
where  the  pull  comes.  But  the  arrangement 
described  is  equally  necessary  in  the  case  of  the 
larger  sizes  too,  for  the  thicker  silver  wire  natur- 
ally requires  a stronger  pull  to  wind  it  closely 
round  the  steel  rod.  Care  must,  however,  be 
taken  not  to  strain  the  silver  wire  too  tightly, 
especially  when  it  is  a thin  wire,  or  else  the 
paper  wrapping  will  be  cut  through,  and  then 
there  will  be  great  difficulty  in  getting  the  coil 
to  come  off  the  rod. 

The  rings  into  which  this  first  coil  will  pre- 
sently be  cut  up  are  not  likely  to  be  wanted  in 
large  numbers,  so  it  will  not  be  necessary  to  make 
a long  coil  ; inches  should  do.  When  this  is 
done,  cut  off  the  rest  of  the  wire  and  anneal  the 
coil  you  have  just  made,  exactly  as  it  is,  on  the 
rod.  The  paper  will  burn  away,  and  now  the 
coil  will  slip  off  quite  easily. 
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Coils  of  all  the  other  sizes  of  wire  which  you 
have  drawn  should  now  be  made  in  the  same 
way,  care  being  taken  to  use  a steel  rod  of  the 
right  size  in  each  case,  according  to  the  table 
(p.  272),  in  which  the  sizes  of  the  silver  wires 
and  the  steel  rods  are  given  according  to 
their  plate  or  gauge  numbers,  and  in  decimals 
of  an  inch.  It  is  much  less  confusing  if  both 
can  be  measured  with  the  same  gauge,  and 
although  the  I.S.G.  only  gives  an  approximate 
indication  of  size,  still  for  merely  making  sure  as 
to  which  is  which,  such  measurement  is  near 
enough,  if  a micrometer  gauge  (Fig.  38,  d)  is 
not  at  hand. 

A short  length  of  the  second  coil  (No.  46  rod) 
will  be  enough — say  1^  inch  as  the  last — but 
from  2 to  3 inches  had  better  be  made  of  all  the 
others. 

When  all  the  coils  have  been  made,  they  must 
be  cut  up  into  rings,  and  the  most  accurate  and 
reliable  way  of  doing  this  is  with  the  piercing 
saw  (Fig.  41,  g).  That,  however,  is  a rather 
slow  and  tedious  job,  and  it  is  usual,  when  the 
rings  are  going  to  be  melted  into  grains,  to  cut 
them  with  snips  (Fig.  42,  a),  for  if  care  be  taken 
it  is  quite  possible  to  cut  them  in  that  way  with 
sufficient  accuracy.  The  essential  thing  is  to 
keep  the  flat  side  of  one  blade  of  the  snips  close 
against  the  end  of  wire  left  by  the  last  cut, 
otherwise  the  part  cut  off  the  coil  is  likely  to  be 
less  than  a complete  ring. 


Fig.  41. 


A.  Sliding  Callipers,  or  Sli< 

B.  Steel  Square. 

D.  Small  Repousse  (or  Cha 

E.  Large  do.  do. 

F.  Jewellers’  Hammer. 

H.  Spitsticker. 

L.  Bullsticker. 

N.  Lead  Cake. 


ng  Gauge. 

C.  Straight  Steel  Burnisher, 
rs’)  Hammer, 
do. 

G.  Jewellers’  Piercing  Saw. 
K.  Sparrowhawk. 

M.  Flat  Scorper. 

O.  Horn  Mallet. 
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When  the  rings  are 
going  to  be  soldered 
together  as  part  of  an 
ornament,  they  must 
be  cut  with  the  pierc- 
ing saw,  for  if  the 
snips  are  used  the  cut 
ends  will  not  be  flat, 
and  so  the  joints  will 
be  liable  to  show.  A 
very  fine  saw  should  be 
used  (No.  oo)  in  order 
not  to  reduce  the  size 
of  the  ring  unneces- 
sarily, and  in  order, 
too,  that  the  cuts  may 
not  be  jagged,  as  they 
would  be  if  a coarse 
saw  was  used. 

For  holding  the 
coil  firmly  while  the 
rings  are  being  sawn 
apart,  which  is  a trou- 
blesome matter,  the 
beechwood  clams  are 
useful  (Fig.  40,  a. 
Take  the  wedge  out 


Fig.  42. 

A.  Dentists’  Snips  (straight). 

B.  Spring  Dividers. 

C.  Tweezers. 
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of  the  clams,  slip  the  coil  in  across  one  end, 
and  put  back  the  wedge  at  the  other  end,  so 
that  the  coil  is  gripped  securely,  but  not  pinched 
out  of  shape.  The  clams  can  now  be  held  firmly 
against  the  edge  of  the  bench  (steadied  by  the 
filing  pin  (Fig.  43)  if  you  have  one),  while  the 
coil  is  sawn  down  one  side.  Be 
very  careful  not  to  cut  right 
through  the  coil  to  the  other 
side,  and,  as  soon  as  you  have  „ 

. 1 r 11  Board -pin  or  niing-pin. 

cut  through  a rew  turns,  pull 

away  the  rings  with  the  tweezers,  if  they  have 

not  already  fallen  out  of  themselves.  The 

board-pin  is  fitted  into  a slot  cut  in  the  front 

edge  of  the  bench,  so  that  the  sloping  end 

projects  forwards  at  right  angles  with  the 

bench. 

Take  care  to  keep  the  rings  separate,  according 
to  their  sizes.  Small  round  tin  boxes  with  glass 
lids,  about  i±  inch  wide  by  ^ inch  deep,  are 
very  convenient,  and  can  be  bought  for  about 
9 d.  a dozen  ; or  empty  wooden  match-boxes  will 
serve.  But  perhaps  the  most  convenient  arrange- 
ment is  what  is  called  a division  box,  /.<?.,  a 
shallow  box  divided  up  into  a number  of  small 
square  spaces. 

Each  box  or  division  should  have  a label  pasted 
on  to  it  with  the  sizes  of  silver  wire,  steel  rod,  of 
the  ring  itself,  and  of  the  grain  resulting  from 
this  ring  when  melted.  The  small  amount  of 
time  occupied  in  arranging  and  keeping  little 
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things  or  this  kind  methodically  is  afterwards 
saved  over  and  over  again.  Any  pieces  of  coil 
not  cut  up  into  rings  when  made  should  be 
kept  in  the  same  box  with  the  rings  cut  from 
it,  in  order  to  save  the  trouble  of  measuring 
the  next  time  it  is  wanted,  for  the  difference 
in  size  between  one  coil  and  another  is  slight 
enough  to  make  confusion  very  easy 

The  coils  made  of  wire  numbered  20,  23, 
and  25  I.S.G.  will  be  used  for  making  grains,  and 
these  may  be  cut  up  with  the  snips  (Fig.  42,  a), 
so  long  as  due  care  is  taken  to  cut  the  rings  of 
the  full  exact  size  by  keeping  the  cut  end  of 
the  coil  close  to  the  flat  side  of  one  blade  of  the 
snips  each  time  ; otherwise  the  rings  will  be 
slightly  less  in  size  than  they  should  be  and  the 
grains  will  be  sure  to  vary. 

The  snips  must  have  sharp  points,  or  they 
will  not  do  for  cutting  up  small  coils.  These, 
however,  can  often  be  cut  quite  well  with  a pair 
of  ordinary  strong  nail  scissors.  Of  course  the 
cutting  up  of  coils  with  snips  or  scissors  is  more 
easily  done  if  very  fine  wire  is  used,  this  being 
wound  into  coils  ol  correspondingly  larger 
diameter,  and  then  there  is  also  less  danger  of 
the  rings  varying  in  size  ; but  it  is  not  quite  so 
easy  to  melt  them  into  grains  if  the  wire  is  very 
fine  and  the  ring  comparatively  large.  Not  by 
any  means  that  the  thin  wire  does  not  melt 
easily,  but  that  it  is  apt  to  divide  and  form  into 
two  or  more  grains,  instead  of  only  one,  when 


MAKING  RINGS  & GRAINS  107 

the  ring  is  comparatively  large  in  diameter  and 
is  made  of  very  thin  wire. 

In  order  to  make  the  grains  as  nearly  spherical 
as  possible,  small  hollows  the  size  of  the  grain 
are  made  in  the  charcoal  block  with  a ball 
punch,  and  the  rings,  when  melted,  are  caused 
to  run  into  these.  But  if  the  ring  is  compara- 
tively large,  then,  when  melted  into  a grain,  it 
is  apt  to  run  anywhere  rather  than  into  its  own 
hollow.  If  grains  are  made  on  a flat  surface  of 
charcoal  instead  of  in  a hollow,  the  side  on 
which  they  rest  will  be  quite  flat.  Sometimes 
this  does  not  matter,  or  is  even  an  advantage,  as, 
for  instance,  when  they  are  to  be  hammered 
in  order  to  make  discs  ; but  for  making  clusters 
it  is  very  important  that  the  grains  should  be  as 
nearly  as  possible  spherical,  so  that  it  may  not 
matter  which  side  is  uppermost. 

If  you  have  not  got  ball  punches  ot  the  right 
size  for  making  the  hollows  in  the  charcoal 
block,  these  can  be  made  with  the  grains  them- 
selves ; but  then  it  is  not  very  easy  to  regulate 
their  depth,  and,  if  they  are  too  deep,  they  will 
not  answer  their  purpose  properly.  The  hollows 
should  not  be  deeper  than  half  the  thickness  of 
the  grain.  If  they  are  made  with  a grain  which 
has  been  melted  on  a flat  surface,  care  must  of 
course  be  taken  to  make  the  hollow  by  pressing 
the  rounded  side  of  the  grain  into  the  charcoal. 
The  hollows  should  be  about  three-eighths  of  an 
inch  apart,  and  those  for  the  different  sizes  of 
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grains  should  be  kept  quite  separate,  a group  ot, 
say,  twelve  hollows  for  each  size  being  neatly 
arranged  in  rows.  But  do  not  make  a number 
of  hollows  until  you  have  ascertained  the  right 
depth  by  experiment. 

Use  a gentle  flame  of  moderate  size  for  making 
grains,  so  as  not  to  burn  away  your  charcoal 
block  unnecessarily,  and  remember  that  the  silver 
should  melt  instantly  when  the  inner  tongue  of 
flame  touches  it,  and  that  a very  little  wind  is  all 
that  is  necessary  to  make  the  flame  melt  these 
small  rings  quickly.  Probably  it  will  appear  to 
be  a slow  business  at  first,  but  after  a little 
practice,  grains  of  medium  size  should  be  made 
at  the  rate  of  from  150  to  200  an  hour, 
including  the  preliminary  stage  of  making  rings. 


CHAPTER  XVII. 


THE  PROCESSES  OF  SOLDERING  AND  PICKLING. 

One  result  of  melting  standard  silver  is  to 
turn  the  surface  black,  and  before  the  grains  can 
be  soldered  together  they  must  be  cleaned  by 
immersion  in  “ pickle,”  /.<?.,  weak  acid.  An 
old  kitchen  teaspoon  will  be  useful  for  this, 
especially  if  the  handle  is  bent  so  that  the  bowl 
of  the  spoon  will  remain  level  when  it  is  laid  in 
a small  vessel  containing  the  pickle. 

The  vessel  may  be  of  fireproof  earthenware, 
but  those  usually  sold  for  the  purpose  are  made 
of  copper,  and  are  called  “ boiling-out  pans.” 
The  copper  gets  gradually  corroded  away  by 
the  acid,  but  on  the  other  hand  the  fireproof 
earthenware  vessels  are  liable  to  get  broken,  and 
they  must  not  be  exposed,  as  the  copper  ones 
may,  to  a strong,  sudden  heat  ; so  it  is  a matter 
of  choice  which  kind  of  vessel  you  use. 

For  silver  work  the  usual  pickle  is  made  of 
sulphuric  acid  (vitriol),  and  it  must  be  handled 
carefully.*  The  student  who  is  beginning 
jewellery  work  only  needs  to  have  quite  a small 
quantity  at  a time,  say  4 ounces  or  even  less, 

* If  any  of  the  strong  acid  gets  on  the  fingers,  they  must  instantly 
be  washed  with  plenty  of  clean  water  to  avoid  burns. 


no  SIMPLE  JEWELLERY 

and  it  should  be  kept  in  a stoppered  bottle. 
Measure  half  a pint  of  water  (10  fluid  ounces, 
see  Appendix  C,  p.  273),  and  pour  into  this  about 
half  an  ounce  (4  tea-spoonfuls)  of  sulphuric  acid. 
Of  course  it  would  not  do  to  use  a teaspoon  for 
measuring  the  acid  ; for  this  purpose  you  will 
need  a small  measuring  glass. 

Remember  particularly  that  the  acid  must  be 
poured  into  the  water  ; never  the  other  way 
round.  The  process  of  mixture  generates  heat 
rapidly,  and  even  four  teaspoonfuls  of  sulphuric 
acid  will  make  half  a pint  of  water  warm  when 
poured  in,  while  if  water  were  poured  into  the 
acid  there  would  be  an  explosion  which  might 
even  blind  you. 

Now  put  the  old  teaspoon  containing  the 
grains  into  the  pickle,  and  they  will  soon  get 
quite  clean  and  white  ; or,  if  the  pickle  is  made 
hot,  the  cleaning  will  be  almost  instantaneous. 

When  the  grains  have  been  well  rinsed  in  clean 
water  in  order  to  remove  all  traces  of  acid,  they 
will  be  ready  for  soldering  together. 

You  will  now  need  some  borax,  either  in  the 
crystal  or,  which  is  better,  in  its  compressed 
form  as  sold  for  jewellers  (Fig.  44,  m)  ; a piece 
of  slate,  or  one  of  the  rough  stoneware  saucers 
which  are  made  for  the  purpose  (Fig.  44,  n)  ; a 
small  water-colour  paint-brush,  and  some  silver 
solder. 

Get  the  best  quality  hard  silver  solder,  rolled 
fairly  thin — say,  No.  4 or  5,  Metal  gauge, 


A . Thin  Oval  Triblet. 

B.  Thick  do.  do. 

C.  Small  Round  do. 

D.  Square  do. 

E.  Med.  Round  do. 


Fig.  44. 

F.  Large  Round  Triblet. 

G.  Eyeglass. 

H.  Strip  of  silver-solder 

showing  method  of 
cutting. 

N.  Borax  Saucer. 


K.  Box-lid  containing 
solder  cut  up  ready 
for  use. 

L. ,  Borax  Pencil. 

M.  Compressed  Borax. 
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i.e.9  equivalent  to  No.  28  or  30  I.S.G.,  of  which 
half  an  ounce  will  last  a good  while.  Cut  off 
a strip  about  half  an  inch  wide,  and  cut  a series 
of  slits  up  one  end  of  this,  each  slit  being  about 
one  thirty-second  of  an  inch  from  the  next  one, 
and  let  the  slits  extend  as  far  up  the  strip  as  you 
can  easily  cut  at  one  stroke  (Fig.  44,  h).  Then 
cut  across  these  slits  close  to  the  end  of  the  strip, 
so  as  to  obtain  a number  of  minute  oblong 
pieces  of  solder  (Fig.  44,  k). 

In  order  to  prevent  these  from  being  scattered 
about  and  lost  as  they  are  cut,  the  strip  is  held 
between  the  thumb  and  the  side  of  the  middle 
finger  of  the  left  hand  in  such  a way  that  the 
end  of  the  strip  presses  against  the  ball  of  the 
first  finger  of  the  same  hand  while  the  bits  are 
being  cut  off,  and,  after  each  stroke  of  the  snips, 
all  the  bits  which  have  been  cut  off  are  found 
lying  on  the  ball  of  the  first  finger,  from  which 
they  should  be  transferred  to  one  of  the  boxes 
(Fig.  44,  k)  mentioned  on  p.  105. 

It  is  better  not  to  expose  them  to  the  air 
unnecessarily  for  any  great  length  of  time,  as, 
if  they  become  tarnished,  they  will  not  solder 
so  easily  or  so  surely. 

Now  take  a piece  of  borax,  and  having 
moistened  the  slate  with  a little  water,  rub 
that  with  the  borax  until  you  have  produced 
a white  cream,  which  must  still  be  fairly  liquid. 
Take  up  some  of  this  with  the  brush  and  apply 
it  to  the  grains  where  they  are  to  be  soldered 
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together.  This  will  presently  help  the  solder  to 
melt  and  to  unite  with  the  silver,  acting  as  a 
flux,  and  in  the  meantime  it  keeps  the  grains  in 
contact. 

Now  take  up  one  oi  the  little  bits  of  solder 
on  the  tip  of  the  brush,  which  is  just  moistened 
with  borax-water,  and  transfer  it  to  the  nick 
formed  by  the  two  grains  where  they  touch  each 
other.  Touch  it  again  with  the  borax  brush 
so  that  it  may  have  a coating  of  borax  water  all 
over  it,  and  it  is  now  ready  for  the  flame. 

Apply  the  heat  gradually,  because,  if  the 
moisture  is  evaporated  too  rapidly  the  solder  is 
likely  to  be  displaced,  but  if  this  should  happen 
moisten  the  solder  again  and  put  it  back  into 
the  nick. 

The  grains  must  now  be  neated  on  the  side 
remote  from  where  the  solder  is,  because 
this  will  get  hot  much  quicker  than  they  can 
do  owing  to  its  being  such  a minute  thin 
fragment,  and,  if  it  is  made  ready  to  melt 
before  the  surrounding  parts  have  reached  the 
same  temperature  which  the  solder  has  attained, 
it  will  melt  into  a round  grain,  sticking  perhaps 
to  one  or  other  of  the  larger  ones,  but  not 
uniting  them.  The  heat  therefore  should  be 
conveyed  to  the  solder  through  the  parts  which 
are  to  be  united.  This  is  also  desirable  for 
another  reason.  When  solder  melts,  it  will 
always  have  a tendency  to  run  in  the  direction 
of  any  adjoining  part  which  is  hotter  than  itself. 
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When  no  adjoining  part  is  hotter  or  hot  enough, 
it  will,  as  I have  just  said,  gather  itself  together 
into  a round  grain.  Therefore  the  thing  to  aim 
at,  is  to  make  the  parts  which  are  to  be  united 
hotter  than  any  other  place,  so  that,  when  they 
are  so  hot  as  to  cause  the  solder  to  melt,  it  will 
have  a natural  tendency  to  run  in  between  them 
and  unite  them. 

From  what  has  been  said  it  will  be  evident 
that  if  one  of  the  grains  is  allowed  to  get  hotter 
than  the  other,  the  solder,  when  it  melts,  will 
be  likely  to  spread  itself  over  the  hotter  one 
without  reaching  the  other  at  all. 

It  is  very  important  to  remember  that , what- 
ever it  is  that  you  are  soldering. 


CHAPTER  XVIII. 


MORE  DETAILS  ABOUT  SOLDERING. 

The  process  of  soldering  should  never  be 
hurried,  but,  on  the  other  hand,  the  heat  should 
be  got  without  unnecessary  delay.  The  surface 
of  the  charcoal  block  will  get  red  immediately, 
and  the  heat  that  is  reflected  from  this  is  most 
useful. 

Another  important  thing  is  to  keep  up  a 
certain  amount  of  movement,  either  of  the  flame 
itself,  or  of  the  charcoal  block  on  which  the 
work  is  resting.  That  reduces  the  likelihood 
of  one  part  getting  unintentionally  hotter  than 
the  rest.  In  cases  where  the  bits  of  solder  are 
unavoidably  liable  to  catch  the  heat  of  the  flame 
too  soon,  then  as  soon  as  they  are  beginning  to 
get  too  hot,  they  must  be  given  time  to  cool 
a little  by  moving  the  flame  off  them  for  a 
second,  and  some  of  the  heat  is  then  drawn  from 
them  by  the  natural  attraction  of  the  larger 
pieces  of  metal  which  are  in  contact  with  them. 

It  is  well  to  try  and  understand  the  reasons  of 
these  things  from  the  beginning,  even  if  much 
of  their  application  will  only  come  with  more 
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advanced  work,  because  each  scrap  of  knowledge 
of  this  kind  makes  it  easier  to  account  for  the 
failures  which  must  occur  at  first,  and  an  under- 
standing of  the  probable  causes  of  failure  makes 
the  accompanying  discouragement  much  less 
trying.  Moreover,  with  these  ideas  in  the  mind, 
a habit  will  be  implanted  of  steering  clear  of 
dangers  unconsciously,  and  that  will  be  especially 
valuable  later  on,  when  in  more  complicated 
work  there  are  many  other  things  to  be  watched 
and  remembered  at  the  same  time. 

In  connection  with  the  use  of  silver  solder 
another  point  should  be  mentioned  here.  The 
small  proportion  of  brass  which  it  contains  in 
order  to  enable  it  to  melt  at  a lower  temperature 
than  standard  silver,  is  injuriously  affected  by 
long  exposure  to  heat  ; for  brass  is  a mixture  of 
copper  and  zinc,  and  zinc  is  a volatile  metal, 
that  is  to  say  it  vaporises  into  gas  and  burns 
away  when  a certain  temperature  is  reached  and 
maintained  long  enough.  If  this  is  allowed  to 
happen,  the  solder  will  no  longer  melt  at  its 
proper  temperature,  and  that  is  why,  if  the 
solder  begins  to  glow  with  heat  before  the 
surrounding  parts  are  hot  enough,  it  must  be 
given  a second  or  two  to  cool  a little.  Also  the 
small  quantity  of  lead  which  is  often  contained 
in  silver  solder  has  an  objectionable  power  of 
eating  away  silver  with  which  it  remains  in 
contact  at  a high  temperature. 

In  order  to  prove  this,  put  a bit  of  solder  on 
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a silver  grain,  and  melt  it  very  slowly  by 
heating  it  gradually  to  a dull  red  without  in- 
creasing the  temperature  enough  to  melt  the 
solder,  until  it  has  been  exposed  to  the  heat  for 
some  little  time.  Afterwards  clean  it  in  the  hot 
pickle,  and  you  will  probably  find  that  the 
solder  has  eaten  away  a little  hollow  in  the 
silver.  Similarly,  if  a joint  which  has  been 
silver-soldered  is  afterwards  exposed  to  the 
action  of  the  blow-pipe  flame  too  much,  while 
other  joints  are  being  made  near  it,  it  will 
become  spongy  or  porous,  owing  to  the  forma- 
tion of  tiny  holes  where  particles  of  zinc  have 
been  burnt  away. 

Apart  from  being  careful  not  to  continue  the 
heat  too  long,  there  are  two  ways  of  avoiding 
this  last  trouble.  The  previously  made  joint 
may  be  painted  with  borax-water,  in  which  case 
the  solder  will  “ flush  ” or  “ run  ” again  and  be 
uninjured  ; or  if  this  cannot  be  allowed  for  fear 
of  the  pieces  that  have  been  united  coming  apart 
again,  the  old  joint  may  be  coated  with  a paste 
of  jewellers’  rouge  and  water  or  loam  and  water, 
which  if  it  is  fairly  thick,  will  prevent  the  heat 
from  attacking  the  solder.  But  no  rouge  must 
get  near  the  spot  where  the  new  joint  is  to  be, 
or  else  the  solder  will  not  run  properly,  and  it  is 
best  to  wash  away  all  the  rouge  with  water,  after 
the  soldering  is  done,  before  putting  the  work  in 
the  pickle,  as  this  would  be  spoilt  by  the  rouge. 

The  beginner  who  has  read  through  these 
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somewhat  detailed  recommendations  connected 
with  the  use  of  the  blow-pipe  flame  and  of  silver 
solder,  may  perhaps  feel  rather  bewildered  with 
such  a multiplicity  of  directions  and  cautions, 
and  I do  not  recommend  him  to  do  more  than 
just  read  them  through  at  this  stage  ; but,  having 
done  so,  when  difficulties  and  failures  occur  later 
on,  he  will  perhaps  have  a vague  recollection  that 
there  was  something  bearing  upon  the  difficulty 
he  has  encountered,  and  then  will  be  the  time  to 
re-read  these  passages  more  carefully  in  the  light 
of  his  experience.  The  index  at  the  end  of  the 
book  should  make  it  quite  an  easy  matter  to  turn 
up  the  particular  passage,  of  whose  existence  the 
student  has  been  reminded  by  some  difficulty 
which  he  has  encountered  in  his  exercises. 
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CHAPTER  XIX. 

CONSTRUCTIVE  USES  OF  GRAINS  AND  CLUSTERS. 

To  return,  then,  to  the  first  exercise  in 
soldering,  that  of  uniting  two  grains. 

As  soon  as  this  has  been  accomplished  suc- 
cessfully, it  should  be  repeated  at  least  a dozen 
times.  Then  try  and  add  a third  grain  to  some 
of  the  pairs.  You  will  probably  find  that  the 
third  grain  sometimes  gets  united  to  one  only  of 
the  other  two,  instead  of  to  both. 

A close  examination  of  Fig.  22,  p.  55  (espe- 
cially if  you  look  at  it  through  a magnifying 
glass),  will  show  you  that  this  has  happened  in 
several  of  the  clusters,  and  that  the  appearance 
of  the  cluster  is  thereby  considerably  spoilt. 
The  last  cluster  but  one  in  the  top  row  illustrates 
this  point  clearly.  In  this  group  the  four  grains 
ought  to  form  a symmetrical  lozenge  shape,  but 
the  solder  which  unites  the  lowest  grain  to  the 
others  has  run  all  to  one  side,  and  has  carried  the 
grain  with  it,  so  that  it  leaves  an  ugly  open  joint 
on  the  other  side,  and  disturbs  the  symmetry  of 
the  arrangement.  This,  and  the  many  other 
similar  defects  in  the  other  clusters,  resulted 
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simply  from  hurrying  the  process  of  soldering, 
in  consequence  of  which  the  grains  were  not  all 
of  them  evenly  heated  at  the  moment  when  the 
solder  melted — that  is  the  essential  point. 

In  a series  of  examples  like  those  illustrated  in 
Figs.  22  and  23,  these  defects  are  not  of  any 
serious  consequence  ; they  are  indeed  useful  as 
object  lessons  of  things  that  must  be  avoided, 
but  in  ornaments  that  are  intended  for  use  they 
would  not  only  be  a constant  eyesore,  after  they 
had  once  been  detected,  but  would  also  seriously 
impair  the  strength  of  the  object. 

Grains  are  very  often  used  in  jewellery  almost 
as  much  for  constructive  as  for  decorative  reasons. 
Take  for  example  the  quadruple  ring  in  Fig.  25, 
p.  63,  in  the  lowest  row  but  one.  The  four 
rings  are  joined  together  by  being  all  soldered  to 
alternating  rings  of  beaded  wire,  with  which 
they  are  in  contact  where  they  broaden  out  in 
front,  and  similarly  at  the  back,  where  the  points 
of  contact  are  more  extended  ; but  if  they  were 
separate  everywhere  else  there  would  be  an 
undue  strain  on  these  joints,  and  the  ring  as  a 
whole  would  feel  springy  and  weak.  In  order 
to  give  it  a satisfactory  feeling  of  rigidity,  it  is 
important  that  all  the  grains  which  are  used  to 
bridge  across  the  spaces,  should  be  securely 
soldered  to  both  of  those  parts  which  they  touch. 
Apart  altogether  from  their  constructive  value, 
these  grains  also  give  this  ring  its  characteristic 
individuality. 


GRAINS  IN  CONSTRUCTION  121 


The  same  remark  applies  to  the  ring  next 
above  the  latter  in  the  illustration,  and  perhaps 
most  of  all  to  the  one  in  the  middle  of  the  top 
row.  Here  the  four  settings  which  hold  the 
precious  stones  are  soldered  together  so  as  to 
form  a central  band  across  the  front  of  the  ring, 
but  this  band  depends  for  its  attachment  to  the 
rest  of  the  ring  on  the  eight  beads  which  form 
the  connection.  Of  course  the  settings  might 
have  been  soldered  directly  to  the  beaded  wires 
which  terminate  the  ends  of  the  hoop,  but  then 
those  six  dark  spaces  which  help  so  much  to 
make  the  design  interesting,  would  have  been 
mere  pin  holes,  and  they  would  moreover  have 
been  in  considerable  danger  of  being  filled  up 
with  solder,  owing  to  their  smallness. 

Now  look  for  a moment  at  the  filigree  cross 
in  Fig.  11,  p.  28,  and  take  note  of  the  construc- 
tive and  decorative  value  of  the  grain  clusters  at 
the  angles  of  the  cross.  It  is  difficult  to  decide 
from  which  point  of  view  they  are  most  essential ; 
and  yet,  closer  examination  shows  that  here  it  is 
the  decorative  value  which  is  on  the  whole  the 
most  essential.  For  the  cross  is  pretty  strongly 
constructed  in  itself,  and  might  hold  together 
without  the  grain  clusters— but  not  so  the  design 
— and,  further,  it  looks  as  if  the  grains  were  not 
quite  perfectly  joined  to  the  cross  in  one  of  the 
angles,  and  in  contrast  to  this  how  very  much 
even  the  appearance  gains  where  the  connections 
are  obviously  sound  and  perfect. 
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As  a final  instance  of  grain  clusters  which  are 
absolutely  essential  from  the  point  of  view  of 
strength,  I must  refer  to  the  chain  in  Fig.  90, 
p.  245.  The  triple  link  whereby  chain  and  pen- 
dant are  connected,  and  the  twin  links  through 
which  the  twisted  ones  are  threaded,  would 
probably  not  stand  a single  month’s  wear  and 
tear,  if  it  were  not  for  the  grain  clusters  filling 
the  angles  between  the  rings  which  form  these 
links.  Therefore  it  is  most  necessary  that  these 
clusters  should  not  only  be  securely  soldered  to 
the  parts  which  they  connect  together,  but  also 
that  each  grain  should  be  perfectly  united  to  any 
other  grains  with  which  it  may  be  in  contact,  so 
that  there  may  be  no  weak  place  anywhere. 

To  do  this  securely  is  not  especially  difficult. 
The  difficulty  consists  in  doing  it  perfectly  ; that 
is,  in  making  the  connection  absolutely  secure 
without  using  an  undue  amount  of  solder,  and 
that  is  one  reason  why  the  solder  is  cut  into  such 
tiny  pieces.  The  size  and  thickness  of  these 
varies  considerably  according  to  the  thickness  and 
size  of  the  objects  to  be  united,  and,  if  there  is 
a considerable  bulk  and  weight  of  silver  to  be 
heated  through,  the  solder  must  be  correspond- 
ingly thick,  so  that  it  may  not  melt  prematurely. 
However,  in  these  first  exercises  we  are  dealing 
with  small  objects,  some  of  them  minute,  and  as 
the  tendency  of  beginners  is  generally  to  use  too 
much  solder,  it  will  be  well  to  aim  at  using  the 
smallest  quantity  which  will  suffice. 
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When  a few  of  the  twin  clusters  have  been 
successfully  converted  into  triple  ones,  the  next 
stage  is  to  learn  how  to  make  these  latter  at  one 
soldering.  Moisten  three  separate  grains  with 
borax-water  so  that  they  remain  in  contact  on  the 
charcoal  block,  and  place  a somewhat  larger  bit 
of  solder  than  those  you  have  hitherto  been  using 
in  the  hollow  at  the  centre  of  the  cluster.  Dry 
up  the  moisture  carefully,  and  then  direct  a 
gentle,  silent  flame  as  nearly  as  possible  vertically, 
downwards  on  to  the  cluster  in  such  a way  that 
this  is  altogether  enveloped  in  flame.  Watch  the 
solder  carefully  to  see  that  it  does  not  get  heated 
too  quickly,  and  keep  up  a slight  movement  to 
ensure  the  three  grains  being  all  heated  to  the 
same  extent. 

When  the  solder  melts  it  should  spread  evenly 
into  all  three  of  the  joints  between  the  grains,  and 
unite  them  together  quite  securely.  If  it  does 
not  do  so,  it  must  be  for  one  of  the  following 
reasons  : (i)  the  amount  of  solder  used  may  not 
have  been  sufficient  ; (i i)  the  solder  may  have 
been  displaced  by  the  evaporation  and  expansion 
of  the  borax-water  ; (iii)  the  grains  may  have 
become  slightly  separated  by  this  same  cause  ; 
(iv)  the  heat  may  have  been  too  sudden  ; or  (v) 
unevenly  distributed  ; or  (vi)  too  slow,  causing 
the  solder  to  perish. 
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CHAPTER  XX. 

DEVICES  FOR  MAKING  CLUSTERS  OF  GRAINS. 

A few  trials  will  probably  enable  you  to  see 
which  of  the  reasons  given  in  the  previous 
chapter  accounts  for  any  failures  you  may  have, 
and  a few  more  should  enable  you  to  avoid 
failure,  when  once  you  have  determined  its  cause. 
Don’t  be  satisfied  until  you  have  made  at  least  a 
dozen  clusters  of  three  grains  quite  perfectly. 
You  will  very  soon  use  them  all  up  and  wish  you 
had  made  more.  All  other  clusters  or  groups 
are  best  made  from  groups  of  two  or  three, 
previously  soldered  together,  with  the  addition  of 
single  grains  afterwards  where  required  ; for 
more  than  three  grains  are  not  easily  united, 
at  one  soldering,  in  any  required  arrangement. 
They  have  a way  of  moving  into  different 
arrangements  when  the  solder  is  in  the  act  of 
melting.  They  will  even  sometimes  roll  around 
each  other  and  mount  up  into  a pyramid,  by 
force  of  capillary  attraction,  if  the  flame  is  kept 
on  them  a moment  too  long.  But  when  a large 
group  is  made  up  of  several  twin  or  triple  clusters, 
and  it  is  only  a case  of  soldering  these  clusters 
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together,  there  is  no  great  difficulty  in  avoiding 
these  troubles.  It  is,  however,  important  to  re- 
member to  paint  the  previously  made  solder- 
joints  with  borax-water,  before  uniting  them 
with  new  ones,  so  as  to  avoid  the  risk  of  burning 
the  solder  in  the  first  joints  (as  described  on 
P.  1 16). 

The  cluster  in  the  middle  of  Fig.  22,  formed 
by  three  triple  clusters  leaving  a hole  in  the 
middle,  and  the  last  example  in  the  same  plate, 
which  is  made  up  of  seven  triple  clusters,  are 
both  quite  easily  made  in  those  two  stages,  but 
it  would  be  extremely  difficult  to  make  either  of 
them  at  one  soldering.  Again,  even  the  group 
of  four  grains  in  the  middle  of  the  top  row  in  the 
same  plate,  which  looks  so  very  simple,  is  not  at 
all  easy  to  make  in  one  soldering,  though  it 
comes  readily  enough  when  two  previously 
soldered  pairs  are  placed  alongside  and  are  then 
united  into  one  cluster. 

Rings  of  grains,  such  as  those  in  the  second 
and  third  rows,  are  also  much  easiest  made  out 
of  a number  of  twin  clusters  with  the  addition 
of  one  single  grain  where  odd  numbers  are  to  be 
used.  If  such  an  arrangement  requires  the  use 
of  a good  many  twin  clusters,  it  is  best  to  make 
a shallow  circular  groove  in  the  surface  of  the 
charcoal  block,  either  with  dividers  or  with 
a ring  punch,  but  only  just  deep  enough  to  keep 
the  grains  from  rolling  about.  Such  a groove  is 
not  likely  to  be  exactly  the  right  size  to  take 
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just  the  full  number  of  grains  to  be  used  without 
leaving  any  space  over,  but  that  does  not  matter 
so  long  as  the  space  that  is  left  is  not  consider- 
able. 

All  the  pairs  are  soldered  together,  except 
where  the  space  is  left,  and  when  they  are  cool 
this  space  is  closed  up  by  carefully  bending  the 
ends  of  the  string  of  beads  together,  after  which 
the  last  joint  is  soldered.  Similarly,  if  the  groove 
is  slightly  too  small  so  that  a grain  has  to  be 
omitted,  one  open  space  is  left,  and  this  is  then 
gently  opened  until  there  is  just  room  enough  for 
the  last  grain.  As  a matter  of  fact,  large  rings 
of  beads  are  usually  made  as  described  on  pp.  72, 
73,  but  the  above  method  is  useful  for  small  rings 
composed  of  comparatively  large  beads,  when 
the  rings  are  still  too  large  to  be  made  passably 
true  without  some  guide  to  keep  the  grains  in 
the  right  curve. 

The  clusters  of  grains  in  Fig.  23  are,  all 
of  them,  first  made  as  in  Fig.  22,  and  then 
smaller  grains  are  soldered  to  these  groups,  either 
singly  or  in  twos,  threes  or  other  arrangements, 
as  may  be  required.  The  methods  employed 
are  for  the  most  part  those  already  described,  but 
where  clusters  of  grains  of  varying  sizes  are 
soldered  together,  it  must  be  done  in  a slightly 
different  way. 

In  such  cases  it  is  generally  desired  that  the 
large  grains  should  stand  up  above  the  smaller 
ones,  /.<?.,  that  the  grains  should  all  be  about 
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level  at  the  back,  or  else  that  the  large  ones 
should  project  beyond  the  small  ones  equally 
before  and  behind.  Whichever  effect  is  desired, 
it  is  best  to  do  the  soldering  in  this  case,  as 
indeed  in  almost  all  cases,  from  the  back ; and 
so,  when  the  cluster  of  large  grains  has  been 
made  and  cleaned  ready  for  the  addition  of  the 
small  groups,  it  is  pressed  down  a little  way  into 
the  charcoal  block  with  the  flat  end  of  the 
tweezers  until  the  small  clusters,  when  laid 
against  it  on  the  charcoal,  will  touch  the  large 
grains  at  the  right  level. 

This  method  of  pressing  the  work  down  until 
it  is  partially  embedded  in  the  charcoal,  is  also 
sometimes  useful  for  keeping  several  small  parts 
in  place  during  soldering,  but,  unless  they  are 
very  small,  trouble  ensues  from  the  expansion  of 
the  metal  when  heated,  because  the  charcoal 
does  not  expand,  and  so,  when  the  metal  is 
heated,  there  is  not  enough  room  for  it  in  the 
hollow  which  contained  it  when  cold.  Con- 
sequently it  rises  up  and  the  arrangement  may 
be  completely  disturbed,  and  all  the  little  bits 
of  solder  will  then  most  probably  have  been 
displaced. 
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CHAPTER  XXI. 

MAKING  AND  USING  DISCS  AND  DOMES. 

The  next  stage  consists  in  making  clusters 
like  those  shown  in  Fig.  27,  p.  65,  and,  in 
order  to  do  this  some  of  the  large  grains  are 


Fig.  45. 

A.  Round  Cutting  Punch.  B.  Flat  Stake. 

C.  Cup-  (or  Bell-)  pattern  Troy  Weight,  used 
as  a triblet  for  setting  rings  true. 

hammered  flat.  A few  sharp  strokes  of  the 
hammer  while  the  grain  rests  on  the  polished 
surface  of  the  flat  steel  stake  (Fig.  45,  b)  are  all 
that  is  necessary.  Take  care,  however,  not  to  hit 
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the  stake  itself  with  the  edge  of  the  hammer,  or 
it  will  get  dented,  and  any  such  marks  will  be 
reproduced  on  the  silver  discs  themselves  if  they 
happen  to  be  lying  on  the  dents  when  struck. 

The  face  of  the  hammer  should  be  parallel 
with  that  of  the  stake  when  the  grains  are 
struck,  so  that  the  upper  and  under  surfaces 
of  the  discs  (into  which  the  grains  are  con- 
verted) may  also  be  parallel.  A disc  whose 
surface  slopes  down  to  one  side  never  looks 
well.  Also  such  a disc  is  not  likely  to  be 
truly  circular  in  outline,  as  the  sloping  surface 
proves  that  one  side  has  been  made  to  bulge 
out  unduly,  by  being  hammered  more  than  the 
other  parts. 

If  the  discs  show  a tendency  to  split  at  their 
edges  while  being  hammered  down,  as  they  will 
do  sometimes,  this  shows  that  they  will  not  stand 
so  much  hammering  without  an  intermediate 
stage  of  annealing.  If  this  annealing  is  done 
before  any  sign  of  a split  appears,  the  ham- 
mering may  be  continued  so  as  to  increase  the 
size  of  the  disc,  while  at  the  same  time  its 
thickness  is  still  further  diminished. 

It  is  not  very  easy  to  solder  the  edges  of 
these  discs  together  without  allowing  any  of 
the  solder  to  “ flush  ” on  to  the  flat  tops,  which 
seem  to  have  a peculiarly  strong  attraction  for 
the  melted  solder.  However,  if  the  precautions 
given  above  (pp.  1 1 3 — 1 1 6)  are  carefully  observed, 
it  can  be  done  ; but  it  is  best  to  solder  from 
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behind  whenever  possible,  and  for  this  reason 
the  discs  should  be  examined  before  they  are 
soldered,  in  case  they  look  better  on  one  side 
than  on  the  other.  Then,  provided  that  the 
best  surface  is  always  turned  downwards,  it  will 
not  matter  so  much  if  the  solder  does  happen 
to  spread  over  the  upper  surfaces  of  some  of 
the  discs,  because  these  surfaces  will  eventually 
be  at  the  back. 

When  a disc  is  to  be  soldered  on  to  the 
top  of  a cluster,  as  a centre  of  a small  group 
for  example,  it  is  best  to  melt  a little  solder 
on  to  one  of  its  flat  surfaces,  so  that  the  solder 
spreads  out  nearly  all  over  that  surface.  Then 
put  some  fresh  borax-water  on  to  it,  and  place 
it  where  it  is  desired  to  fix  it,  with  the  soldered 
face  turned  downwards,  and  warm  the  whole 
mass  carefully,  keeping  the  heat  off  the  disc 
itself  as  much  as  possible,  or  else  the  solder 
on  this  will  not  adhere  to  the  parts  below. 
The  lower  part  must  be  made  the  hottest,  so 
that  it  may  draw  the  solder  down  when  it 
melts. 

For  making  thin  discs,  circular  steel  cutting 
punches  (Fig.  45,  a)  will  be  required,  and  some 
sheet  silver  and  something  to  punch  it  on.  The 
best  thing  for  this  purpose  is  a cake  of  zinc,  or 
of  bronze,  which  should  not  be  less  than  half 
an  inch  thick — -preferably  twice  that  thickness — 
and  3"  x 3"  x 1 " is  a handy  size.  But  such  a 
cake  of  metal  has  to  be  specially  cast  for  the 
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purpose,  and,  though  it  is  convenient  to  have 
one,  yet  for  punching  a few  small  discs  such  as 
are  now  required,  all  that  is  necessary  is  to 
protect  the  surface  of  the  steel  stake  with  an 
old  halfpenny  which  has  got  worn  quite  smooth, 
the  coin  being  laid  down  on  the  stake  with  a 
pinch  of  modelling  wax  between  in  order  to 
keep  it  from  moving  about.  On  this,  discs  can 
be  cut  perfectly  well,  even  out  of  comparatively 
thick  sheet  silver  if  required,  and,  as  “ coppers  ” 
are  really  made  of  very  hard  bronze,  one  will 
last  a long  time. 

The  steel  stake  itself,  though  very  frequently 
wanted,  is  not  absolutely  necessary  if  an  old 
flat-iron  can  be  found.  This  will  make  a good 
substitute,  if  it  is  mounted  between  two  stout 
pieces  of  wood  of  equal  width,  rather  broader 
than  the  projection  of  the  handle  of  the  iron, 
and  about  the  same  length  as  the  iron  itself. 
They  should  be  fixed  together  by  a couple  of 
long  screws,  or,  better  still,  bolts,  so  that  one 
board  is  on  each  side  of  the  handle  of  the  iron, 
which  is  thus  supported  between  them  on  their 
edges,  with  its  bottom  turned  upwards.  If  this 
surface  is  not  bright,  rub  it  well  with  fine 
emery  cloth. 

Any  fairly  solid  piece  of  iron  or  steel  will  do 
for  hammering  grains,  etc.,  upon,  so  long  as  it 
has  a smooth  flat  surface,  which  with  emery 
cloth  can  soon  be  polished. 

Where  it  is  an  object  to  minimise  noise,  the 
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stake  should  be  laid  on  a leather  sand-bag 
(Fig.  46,  b),  or  on  some  loose  sand  in  a box  or 
tray,  or  even  on  a thick  pad  of  folded  news- 
papers, by  which  means  the  sound  is  effectively 
deadened  and  greatly  mitigated. 

“ Straw  pads,”  made  of  corrugated  straw- 
board  coiled  up  into  mats,  are  also  sold  for  this 
purpose. 

Here  it  is  perhaps  necessary  to  say  that  the 
small  silversmith’s  hammer,  which  ought  to 
have  a perfectly  smooth  and  brightly  polished 
face,  must  never  be  used  for  striking  steel 
punches,  unless  with  the  side.  Any  ordinary 
hammer  will  do,  and  is  all  the  better  for  being 
rather  heavy.  A big  repousse  hammer  is, 
perhaps,  the  most  convenient  if  you  happen  to 
have  one  (Fig.  41,  e).  It  is  best  to  give  the 
punch  a number  of  rather  light  taps,  taking 
good  care  to  hold  it  firmly  in  one  place,  but 
swaying  it  slightly  first  to  one  side  and  then 
to  another,  so  that  after  a circular  mark  has 
been  made,  the  actual  cutting  through  is  done, 
as  it  were,  bit  by  bit  rather  than  all  the  way 
round  at  once. 

In  order  to  convert  the  discs  into  domes  or 
cups  they  are  laid  one  at  a time  in  a hollow  in 
the  doming-block  (Fig.  46,  c),  into  which  they 
will  just  drop  fairly  easily,  and  they  are  then  driven 
down  into  the  hollow  with  the  hammer  and  a 
ball-faced-  or  doming-punch  of  suitable  size. 
A large  doming-block  is  rather  expensive,  but  a 
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jeweller  very  rarely  needs  the  large  hollows,  and 
if  the  block  has  only  small  hollows,  its  cost  is 


Fig.  4 6. 

A..  Doming  Punch.  B.  Sand-bag. 

C.  Doming  Block. 

very  much  reduced.  Moreover,  thin  discs  can 
be  domed  quite  well  in  hollows  made  with 
hammer  and  punch  in  a cake  of  lead  (Fig.  41,  n), 
or  even  a piece  of  wood  if  it  is  pretty  hard. 
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CHAPTER  XXII. 

MORE  DETAILS  ABOUT  MAKING  WIRE  RINGS. 

Assuming,  then,  that  a fairly  complete  stock 
of  all  these  different  circular  forms  has  been 
prepared,  each  form  being  repeated  in  a con- 
siderable variety  of  sizes,  the  next  step  will 
consist  in  uniting  some  of  them  into  pairs  and 
threes,  in  order  to  facilitate  the  composition  of 
designs  by  experimental  arrangements. 

In  dealing  with  the  rings,  each  one  must 
first  be  carefully  set,  so  that  its  ends  are  brought 
close  together  until  they  press  against  each 
other,  care  being  of  course  taken  to  preserve  the 
perfect  circle  of  each  ring.  In  the  case  of  the 
smaller  ones,  a plan  that  answers  very  well  is  to 
put  them  on  the  flat  stake,  and  press  them  down 
one  by  one  with  the  broad  flat  end  of  the 
tweezers  until  the  ends  of  each  ring  are  in  one 
plane  (when  cut  off  the  coil,  each  ring  formed 
part  of  a spiral),  and  then  to  close  the  ends 
together,  gently  but  firmly,  with  the  snipe-nosed 
pliers.  But  the  closing  must  be  done  by  giving 
the  ring  a slight  squeeze  with  the  pliers,  first 
across  one  way  and  then  across  the  reverse  way, 
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for  otherwise  it  will  be  liable  tp  get  squeezed 
out  of  shape.  If  it  once  begins  to  lose  its 
circular  form  it  will  yield  suddenly  to  the 
pressure  of  the  pliers,  and  double  up  and  be 
wasted. 

The  larger-sized  rings  should  be  closed  by 
gripping  them  flat-wise  near  their  cut  ends  with 
two  pairs  of  snipe-nosed  pliers,  by  means  of 
which  the  ends  are  easily  brought  together  in 
the  same  plane.  All  those  rings  which  are  to 
be  reserved  for  use  singly  must  have  their  joints 
soldered  at  this  stage  ; but  great  care  must  be 
taken  not  to  use  more  solder  than  will  just  fill 
the  joint  nicely.  If  there  is  too  much  solder, 
it  will,  of  course,  make  that  part  of  the  ring 
thicker  than  it  ought  to  be,  and  will  spoil 
its  shape.  The  solder  can  be  filed  or  cut 
away,  but  that  is  troublesome,  and  the  effect 
will  not  be  nearly  so  good  as  if  the  amount 
which  is  used  is  only  just  sufficient.  When  the 
soldering  is  done,  a further  element  of  variety 
may  be  obtained  by  lightly  hammering  some  of 
the  rings  on  the  flat  stake,  so  as  to  make  their 
upper  and  under  surfaces  flat. 

In  the  illustrations  of  ornaments  constructed 
out  of  circular  forms  (Figs.  28,  30,  31,  pp.  69, 
73,  74),  some  of  the  rings  are  larger  in  diameter 
than  admits  of  their  being  conveniently  made 
by  coiling  a length  of  wire  round  a steel  rod,  as 
described  on  p.  99.  Theoretically,  there  is  no 
limit  to  the  size  of  rings  which  can  be  made  in 
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this  way,  though  for  any  except  the  small  sizes 
already  treated  of,  steel  rods  are  not  essential, 
tubes  of  brass,  copper,  or  iron  being  nearly  as 
good  ; but  the  jeweller  does  not,  as  a rule,  want 
enough  of  these  larger  rings  for  it  to  be  worth 
his  while  to  make  many  of  them  at  once,  or  to 
keep  such  a variety  of  rods  or  tubes  as  would  be 
necessary  to  meet  every  emergency. 

The  usual  method,  when  only  two  or  three  are 
required,  is  to  bend  a piece  of  wire  with  the 
pliers,  or,  if  it  is  large  enough,  with  the  fingers, 
so  as  to  ascertain  the  exact  length  necessary  for 
the  required  ring  ; to  cut  this  off,  file  the  ends 
flat,  and  solder  them  together;  and  to  leave  the 
final  perfecting  of  the  circular  form  until  after 
this  has  been  done.  This  final  adjustment  of 
shape  is  called  “ setting,”  or  “ truing,”  and  in 
order  to  set  rings  of  varying  sizes,  most  jewel- 
lers have  several  tapered  mandrels  or  triblets 
(Fig.  44,  A to  F). 

One  of  the  objects,  however,  of  these  ele- 
mentary technical  chapters  is  to  enable  beginners 
to  learn  how  to  make  simple  ornaments  with 
the  most  limited  and  inexpensive  outfit  of  tools, 
and  tapered  mandrels  or  triblets  are  rather  costly. 

One  small  triblet  is  almost  necessary,  but  for 
those  who  must  observe  strict  economy  it  is 
generally  possible  in  a town  of  any  size  to  pick 
up  a few  second-hand  cotton-spinners’  spindles 
for  a trifling  sum,  and  they  will  serve  very  well. 
These  and  many  other  most  useful  odds-and-ends 
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can  often  be  found  on  the  barrows  of  hawkers 
who  ply  a trade  in  tools  in  the  poorer  quarters 
of  most  big  towns  on  Saturday  nights.  An  old 
steel  “ heckler’s  tooth,”  though  less  often  found, 
is  also  very  handy  to  a jeweller.  It  is  simply  a 
piece  of  the  best  round  steel  squared  at  the  butt 
end,  and  evenly  tapered  down  to  a fine  point, 
the  total  length  varying  from  five  to  nine  inches 
(Fig.  37,  k). 

In  order  to  “ set  ” a ring  true  after  it  has  been 
soldered,  it  is  slipped  on  to  the  triblet  (or  substi- 
tute) as  far  as  it  will  go,  and  this  is  then  laid  flat 
on  the  bench  so  that  the  butt  end,  which  is  held 
in  the  left  hand,  projects  over  the  edge  of  the 
bench  from  the  place  where  the  ring  binds. 
The  ring  is  thus  pressed  against  the  edge  of  the 
bench  while  the  triblet  is  rotated,  and  the  ring 
is  tapped  with  a mallet,  and  encouraged  to  slide 
along  the  triblet  until  it  fits  this  closely  all 
round.  It  is  then  truly  circular,  and  is  slipped  off. 

If  you  want  to  “ set  ” a ring  which  is  larger 
than  your  triblet,  there  are  various  substitutes. 
Perhaps  you  may  have  a “ sparrow-hawk,”  which 
is  a sort  of  miniature  smith’s  anvil,  made  as  small 
as  four  or  five  inches  long  (Fig.  41,  k).  One 
end  of  this  is  roughly  tapered  round,  and, 
although  the  ring  will  not  fit  it  like  it  does  the 
triblet,  it  can  be  set  true  by  tapping  it  while  it 
is  slowly  revolved,  at  the  place  where  the  curve 
of  the  sparrow-hawk  is  the  same  as  that  of 
the  required  circle.  Bell-shaped  Troy  weights 
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(Fig.  45,  c)  are  also  very  useful.  Failing  either 
of  these,  you  may  find  it  possible  to  make  shift 
with  the  handle  of  a pair  of  pliers  or  some  other 
tool,  but  for  a ring  measuring  say  f-inch  or  more 
in  diameter,  a more  reliable  method  is  to  spring 
it  on  to  a disc  of  sheet  brass,  or  copper,  or  iron, 
and  anneal  both  together,  after  which  the  ring 
will  retain  its  circular  form  when  taken  off  the 
disc.  Halfpennies,  pennies,  and  washers  are  all 
useful  for  this  purpose,  or  you  can  strike  a 
circle  of  the  required  size  on  a piece  of  fairly 
thick  sheet  brass,  and  afterwards  cut  and  file 
it  to  this  line. 

Th  is  method  is  very  useful  for  other  shapes, 
such  as  ovals,  heart-shapes,  etc.,  which  you  are 
likely  to  want  as  you  progress  to  more  advanced 
work,  and  it  applies  particularly  to  slender  wire 
rings  or  frames.  Thick  ones  can  be  set  with  the 
pliers,  which  are  then  used  to  straighten  or  to 
bend  the  wire  according  as  it  is  curved  too  much 
or  too  little  in  different  places.  But  when 
annealing  a slender  ring  or  frame,  on  a disc  or 
otherwise  shaped  piece  of  sheet  metal,  you  must 
remember  that  the  sheet  metal  will  expand  as  it 
gets  hot,  and  that  this  and  the  surrounding  wire 
must  be  heated  evenly,  or  else  the  expansion  of 
the  former  may  burst  the  ring. 

If  you  are  making  a ring  of  beaded  wire,  like 
those  shown  in  Figs.  28,  30,  31,  take  care  that 
the  wire  is  properly  annealed  before  you  bend  it. 
As  sold,  it  is  generally  quite  hard,  and  when 
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bent  in  this  state,  the  nicks  between  the  beads 
make  it  very  liable  to  break. 

Unless  the  wire  of  which  a comparatively 
large  ring  is  formed  is  very  thin  indeed,  its  ends 
can  be  made  to  press  close  against  one  another 
while  they  are  being  soldered,  just  as  was  done 
with  the  small  ones,  except  that  it  may  first  be 
necessary  to  close  up  the  ring  a little  until  the 
ends  pass  each  other,  and  then  spring  it  open 
until  the  two  ends  are  pressed  firmly  together. 
But  if  the  wire  is  so  thin  that  this  is  difficult,  it 
may  be  secured  to  the  charcoal  block  with  a few 
ordinary  pins,  so  that  the  ends  are  kept  properly 
in  position.  The  pins  should  not  be  too  near 
the  joint,  or  they  will  be  liable  to  get  melted, 
or  the  solder  may  stick  them  to  the  wire. 

All  jewellery  which  is  built  up  out  of  a 
number  of  separate  pieces  soldered  together 
needs  “ boiling  out,”  from  time  to  time,  in  hot 
pickle,  so  as  to  remove  the  borax,  and  to  restore 
a perfectly  clean  surface  to  the  silver.  When  a 
joint  is  soldered,  the  borax  melts  into  a kind  of 
yellowish  glass,  which  is  so  hard,  that  if  you  try 
to  remove  it  with  a file,  this  will  be  spoilt,  but 
it  is  dissolved  very  quickly  by  hot  pickle.  Boiling 
out  does  not  improve  the  silver,  so  that  it  should 
not  be  done  oftener  than  is  necessary,  nor  should 
the  process  be  continued  after  the  borax  has  been 
removed.  Generally  a minute  is  long  enough  ; 
but  as  soon  as  the  pickle  has  done  its  work,  the 
silver  will  have  assumed  a dead  pearly  white 
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colour  all  over,  and  then  it  should  be  well  rinsed 
in  clean  water  so  as  to  remove  all  traces  of  the 
acid.  If  a second  joint  has  to  be  made  very  near 
to  a previous  one,  boiling  out  is  advisable  before 
the  second  soldering,  because  if  a nick  is  already 
full  of  vitrified  borax,  it  is  obvious  that  there  will 
be  no  room  there  for  solder  as  well. 


CHAPTER  XXIII. 


ON  THE  DRAWING  OF  FLAT  WIRE. 

In  Chapters  X.,  XI.  and  XII.  I treated  of  the 
variety  and  beauty  of  designs  which  are  within 
the  reach  of  a jeweller,  even  if  he  restricts  him- 
self to  the  use  of  circular  forms  only,  such  as 
grains,  discs,  domes  and  rings.  But  fortunately 
there  is  no  necessity  for  imposing  any  such  limi- 
tation, though  it  is  true  that  it  does  stimulate  the 
invention,  and  that  it  ensures  a sense  of  unity  in 
the  designs  that  are  produced. 

Now,  however,  let  us  consider  what  other 
shapes  can  be  made  out  of  short  bits  of  wire, 
and  because  it  is  easier  for  bending,  and  because, 
too,  the  objects  made  will  thus  have  a pleasanter 
and  more  interesting  appearance,  let  us  use  flat 
wire  instead  of  round.  So  long  as  we  have  suit- 
able draw-plates  it  is  just  as  easy  to  make  wire 
whose  section  is  oblong,  or  square,  or  triangular, 
or  half-round,  or  oval,  as  it  is  to  make  it  round. 

There  is  no  special  advantage  in  always  draw- 
ing your  own  wire,  but  when  you  want  some  of  a 
size  you  have  not  got,  it  is  often  very  satisfactory 
to  be  able  to  draw  it  at  once  yourself,  instead  of 
having  to  put  up  with  the  interruption  and  delay 
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of  getting  it  from  a dealer,  who  also  may  not  have 
any  of  that  particular  size  or  section  in  stock. 
In  any  case  the  beginner  should  at  least  draw 
enough  wire  to  realise  how  much  it  is  possible  to 
do  by  hand,  and  just  how  to  do  it. 

Although  silver  is  nowadays  very  much  cheaper 
than  it  used  to  be,  it  is  still  a great  deal  too  ex- 
pensive for  any  ordinary  craftsman  who  works 
on  a small  scale,  to  keep  a stock  of  it,  in  sheet 
and  wire  of  all  sizes. 

From  time  to  time  stout  wire  will  be  wanted 
in  small  quantities,  perhaps  round,  perhaps  flat, 
at  other  times  half  round,  or  it  may  be  square  or 
triangular,  so  that  if  the  stock  of  spare  silver  has 
to  be  a modest  one,  it  is  best  to  have  a length  of 
round  wire  of  say  No.  12  I.S.G.  for  such  pur- 
poses, and  to  cut  pieces  off  this  for  drawing  down 
when  required.*  The  round  wire  can  soon  be 
hammered  either  flat  or  approximately  square  on 
the  steel  stake,  or  if  it  is  to  be  half-round  or 
triangular,  it  may  be  quickly  hammered  into  a 
groove  of  the  right  shape  filed  across  a suitable 
solid  piece  of  iron  or  brass,  and  then,  if  you 
have  the  necessary  draw-plates,  you  can  soon 
convert  a piece  of  it  to  the  particular  size  and 
section  which  you  happen  to  want.  However,  if 
you  know  beforehand  definitely  just  what  jobs 
you  are  going  to  do,  it  will  be  decidedly  more 
economical  to  buy  the  silver  in  the  form  and  size 

* A length  of  No.  12  I.S.G.  standard  silver  wire  weighing  one 
ounce  (Troy)  would  measure  very  nearly  two  feet. 
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in  which  you  are  going  to  use  it,  if  your  own 
time  is  of  more  than  very  slight  pecuniary  value. 
Wire  which  is  really  stout  cannot  be  drawn  by 
hand,  and  in  a fully  equipped  workshop  there 
will  be  a draw-bench  for  drawing  it  by  me- 
chanical means,  and  similarly  a flatting  mill  for 
reducing  the  thickness  of  sheet.  But  these  tech- 
nical chapters  are  intended  more  particularly  for 
the  help  of  beginners,  who  have  very  few  tools, 
and  none  that  costs  more  than  a few  shillings. 

D raw-plates  are  among  the  most  expensive  of 
these,  but  I will  assume  that  you  have  three  of 
them,  two  for  round  wire  and  one  for  flat  wire. 
The  largest  of  those  for  round  wire  (Fig.  38,  g), 
should  have  two  rows  of  holes,  and  should  draw 
wire  from  No.  12  I.S.G.  (No.  41  on  the  draw- 
plate),  to  No.  19  I.S.G.  (No.  60  on  the  draw- 
plate). 

The  second  plate  (Fig.  38,  k)  which  follows 
the  one  last  mentioned,  has  three  rows  of  holes 
and  draws  the  wire  from  No.  19  I.S.G.  to 
No.  27  I.S.G.  (No.  90  on  the  draw-plate).  The 
third  plate  (Fig.  38,  h),  has- two  rows  of  holes 
for  flat  wire  from  12  x 17  I.S.G.  to  19  x 24 
I.S.G. 

Wire  which  will  just  pass  through  the  largest 
hole  in  the  first  plate,  i.e.9  No.  12  I.S.G.,  is 
about  as  thick  as  can  be  comfortably  drawn  by 
hand  and  then  only  if  it  is  annealed  first. 

Draw-plates  are  commonly  described  by  the 
shape  of  their  holes,  as  for  example,  round,  flat 
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(or  oblong),  square,  half-round  or  triangular,  as 
the  case  may  be,  but  the  plates  themselves  are 
generally  rectangular  and  oblong. 

If  you  cannot  afford  to  buy  the  three  plates 
above-mentioned,  they  are  not  absolutely  essential, 
even  to  the  practice  of  the  exercises  in  making 
simple  ornaments  out  of  wire,  which  are  ex- 
plained in  this  book,  because  any  dealer  will 
supply  you  with  the  wire  ready  for  use  in  what- 
ever sizes  you  need  it. 

For  the  following  exercises  you  will  want  a 
considerable  quantity  of  flat  wire,  of  say  19  x 24 
ES.G.  size,  and  for  the  sake  of  economy  such 
exercises  may  very  properly  be  carried  out  in 
brass  or  copper. 

You  will,  however,  want  to  use  silver  in  the 
more  advanced  exercises,  for  many  of  the  objects 
may  be  used  later  on  as  the  bases  of  complete 
pieces  of  jewellery.  But  the  results  of  the  earlier 
exercises  should  be  kept  for  future  reference,  on 
the  sampler  principle,  so  that  it  would  be  un- 
necessarily extravagant  to  use  silver  for  these. 

Roughly  speaking,  if  a certain  length  of  copper 
wire  costs  id.,  the  same  length  of  silver  wire 
would  cost  about  four  shillings  and  fourpence. 

Whatever  metal  you  are  going  to  use,  the  wire 
will  be  produced  and  worked  in  the  same  sort  ot 
way,  and  one  of  the  most  natural  methods  is  to 
take  a few  feet  of  stout  flat  wire,  measuring  in 
width  and  thickness  about  12  x 17  I.S.G.,  and 
to  draw  it  down  to  the  required  size.  This 
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method  is  necessary  if  you  are  wanting  one  of  the 
larger  sizes  of  flat  wire,  say  any  of  the  sizes  given 
by  the  first  three  or  four  holes  in  your  flat-wire 
draw-plate  (Fig.  38,  h),  and  it  is  the  obvious 
method  to  adopt  if  you  have  a supply  of  stout 
flat  wire  in  stock.  If  you  have  no  stout  flat  wire, 
you  can  soon  flatten  some  round  wire  by  hammer- 
ing it  on  the  steel  stake.  No.  13  I.S.G.  round 
wire,  when  hammered  flat,  should  go  through  the 
first  hole  in  the  plate  for  flat  wire  ; but  try  a short 
piece  first,  in  order  to  make  sure  that  it  is  right, 
and,  if  it  is  still  too  large,  draw  the  wire  down 
another  hole  or  two  before  flattening  it. 

You  will  naturally  avoid  drawing  down  the 
wire  unnecessarily  small  while  it  is  still  round, 
because  there  will  be  a greater  length  of  it  to 
hammer  flat.  If  you  begin  with  flat  wire  which 
just  fills  the  biggest  hole,  it  will  have  been 
stretched  to  about  six  times  its  original  length 
when  it  has  been  pulled  through  all  the  holes, 
down  to  the  smallest  one. 

Another  plan  often  adopted  when  flat  silver 
wire  is  wanted,  is  to  cut  a narrow  strip  off  a piece 
of  thick  sheet  ; but  that  can  only  be  done  with 
big  shears,  and  even  then  it  is  far  from  easy  ; and 
moreover,  a beginner,  if  he  had  any  sheet  of  the 
necessary  thickness,  would  probably  only  have 
quite  a small  piece,  which  would  not  provide  a 
long  enough  strip  to  be  worth  the  trouble  of 
drawing  down. 

Yet  another  alternative,  that  of  casting  a 


146  simple  jewellery 

slender  ingot,  is  also  beyond  the  scope  of  the 
beginner. 

It  is  quite  possible  to  draw  flat  wire  from  a 
piece  of  ordinary  round  wire  which  has  not  been 
flattened  at  all,  but  very  great  care  has  to  be 
taken  in  the  early  stages  to  avoid  twists,  for  after 
a piece  of  round  wire  has  been  pulled  through 
one  flat  hole  it  is  flattened  so  slightly  that  it  is 
quite  likely  to  turn  when  pulled  through  the 
next  hole,  and  if  this  happens  it  will  probably 
break  later  on.  Even  if  it  does  not  break  the 
wire  will  probably  be  useless  wherever  such 
twists  occur. 

The  easiest  way  to  prevent  twists,  and  to  keep 
the  wire  from  getting  entangled,  is  to  make  it 
pass  between  two  pieces  of  wood,  between  which 
it  is  fairly  tightly  pinched,  at  a distance  of  a few 
inches  from  the  back  of  the  draw-plate. 
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CHAPTER  XXIV. 

HOW  TO  DISCOVER  UNITS  OF  DESIGN. 

Assuming  that  the  wire  has  now  been  drawn 
down  to  the  right  size,  and  carefully  annealed 
(see  page  96),  the  next  thing  is  to  cut  it  up  into 
short  pieces,  all  of  exactly  the  same  length. 

There  is  a useful  little  engineer’s  tool  called  a 
sliding  gauge  (Fig.  41,  a),  which  combines  the 
functions  of  a short  measuring  rule  with  those  of 
inside  and  outside  callipers,  and,  if  you  happen 
to  have  one  of  these,  all  you  need  do  is  to  set  the 
sliding  arm,  so  that  it  leaves  the  end  of  the  rule 
projecting  by  exactly  the  length  to  which  the 
wires  are  to  be  cut  ; and  then  you  hold  the  flat 
wire  on  this  projecting  end  of  the  rule,  with 
your  left  thumb,  so  that  the  end  of  the  wire 
presses  against  the  sliding  arm  where  it  crosses 
the  rule,  and  then  you  cut  the  wire  with  the 
side-nippers  (Fig.  40,  c),  working  them  against 
the  end  of  the  rule. 

A very  simple  makeshift  appliance  can  easily 
be  devised  to  serve  the  same  purpose.  Take  two 
flat  strips  of  fairly  stout  sheet  metal,  equal  in 
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width,  and  see  that  their  ends  are  square  and 
smooth.  Then  bind  them  together  with  fine 
wire,  so  that  one  piece  projects  beyond  the  other 
by  the  exact  amount  that  the  pieces  of  wire 
which  you  are  going  to  cut  ought  to  measure, 
and  use  it  as  described  above.  The  exact  size  of 
the  strips  of  metal  for  this  appliance  is  unimpor- 
tant, but  what  is  commonly  known  as  brass  tape 
f-inch  wide  by  x^-inch  thick  is  a convenient 
size  to  hold,  and  one  piece  might  be  5 inches 
long  and  the  other,  say,  an  inch  less.  The  only 
really  important  thing  is  that  the  ends  should  be 
filled  carefully,  so  as  to  be  truly  at  right  angles 
with  the  length.  Otherwise  the  projecting  end 
will  vary  in  length  at  different  parts  of  its  width. 
If  you  have  a small  steel  square  like  that  illus- 
trated in  Fig.  41,  the  thin  blade  of  that  will 
provide  one  of  these  slips. 

A long  length  of  wire  will  be  easier  cut  up 
into  short  pieces  if  it  is  first  divided  into  mode- 
rate lengths  of,  say,  three  or  four  feet  each,  and 
if  these  are  firmly  stretched  with  two  pairs  of 
pliers,  until  they  are  perfectly  straight  and  free 
from  any  tendency  to  curl  up.  They  can  then 
be  laid  flat  across  the  bench  or  table,  under  a 
book  or  other  moderate  weight,  to  prevent  the 
wire  from  shooting  away  each  time  a bit  is  cut 
off,  as  it  would  otherwise  do.  In  order  to 
straighten  wire  by  stretching,  it  must  first  be 
properly  annealed. 

A convenient  length  for  the  bits  of  wire 


Fig.  47. 

Gold  Brooch,  set  in  silver  frame,  with 
coloured  glass  inlay. 
Anglo-Saxon.  Found  at  Faversham. 
British  Museum. 


Fig.  48. 

Gold  Brooch,  set  in  silver  frame,  with 
coloured  glass  inlay. 

Anglo-Saxon.  Found  at  Faversham. 
British  Museum. 


I <0 


SIMPLE  JEWELLERY 


Fig.  49. 

Gold  Pendant,  set  with  garnets 
and  coloured  glass  inlay. 
Anglo-Saxon.  Found  at  Faversham. 
British  Museum. 


which  have  now  to  be 
cut,  in  order  that  they 
may  he  bent  into  units, 
is  thirteen-sixteenths  of 
an  inch.  That  may  seem 
an  arbitrary  and  unne- 
cessarily precise  measure- 
ment ; but  when  once 
the  sliding  gauge,  or  its 
makeshift  substitute,  is 
set,  there  is  no  more 
trouble  about  it.  How- 
ever, there  is  probably 
no  special  virtue  in  that 
particular  length,  and  I give  it  merely  because 
when  I cut  my  wire  into  lengths  in  order  to 
make  the  units  illustrated  in  a later  chapter,  I 
happened  to  choose  a length  which  subsequently 
proved  to  give  that  measurement. 

And  now,  when  the  wire 
has  been  cut  up  into  equal 
lengths,  let  us  make  from 
these  pieces  as  many  different 
forms  as  we  can  by  bending 
the  wire  with  pliers. 

At  the  first  attempt  it  may 
not  seem  possible  to  think  ot 
very  many  but,  by  carefully  Gold  PelL^twitha 
watching  the  action  of  the  garnet  and  coloured  glass 

pliers  when  making  those  at  fa*£T 

forms  which  at  once  occur  to  British  Museum. 
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the  mind,  almost  endless  variations  will  gradually 
suggest  themselves.  Three  or  four  of  the  most 
interesting  of  these  appear  in  Figs.  47  to  51,  in- 
clusive, and  a close  examination  of  other  antique 
jewellery  and  of  traditional  peasant  work  will 
frequently  result  in  the  discovery  that  such 
simple  little  forms  as  these  have  played  quite 
an  important  part  in  the  design. 


Fig.  51. 

Gold  Brooch,  set  with  garnets  and  with  coloured 
glass  inlay.  Anglo-Saxon.  Found  at  Dover. 

British  Museum. 

Examples  of  this  appear  in  Figs.  8,  18,  25, 
and  89.  But  the  same  forms  recur  again  and 
again,  and  they  are  much  more  often  used  just 
as  a filling  for  backgrounds  than  as  units  out  of 
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which  to  build  up  patterns.  Looking  at  them 
from  this  latter  point  of  view,  many  variations 
which  when  taken  singly  appear  too  incomplete 
to  be  worth  consideration,  may  yet,  if  repeated 
and  used  in  conjunction  with  other  forms,  prove 
to  be  not  only  admissible,  but  even  to  be  of  the 
greatest  value  as  material  for  pattern  building. 
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CHAPTER  XXV. 

THE  METHOD  OF  CURLING  WIRE  INTO  SCROLLS. 

Now'  take  the  small  round -nosed  pliers 
(Fig.  40,  n)  and  curl  the  ends  of  some  of  the 
wires,  and  bend  them  into  all  the  forms  you 
can  think  of,  making  regular  stages  in  the 
bending,  so  that  the  results  vary  in  evenly- 
graduated  sequences,  the  pliers  being  turned 
each  time  through,  say,  90°,  /.<?.,  through  one 
right  angle,  that  amount  being  easily  gauged 
by  the  eye.  In  some  cases,  no  doubt,  the 
difference  may  seem  too  slight  to  be  regarded 
as  a fresh  form,  but  in  others  half  that  variation, 
or  even  less,  will  be  found  to  be  well  worth 
recording.  Generally  speaking,  the  degrees  of 
variation  should  be  smallest  when  the  form  is 
mainly  composed  of  straight  lines.  But  do  not 
let  yourself  be  bound  by  rules  in  these  matters. 
Use  your  own  judgment,  only,  always  prove  to 
your^Jf  by  experiment  that  it  is  correct.  Thus, 
when  you  feel  uncertain  whether  a variation  is 
worth  recording,  make  three  or  four  duplicates, 
and  place  them  one  against  another  in  different 
ways,  and  you  will  know  directly  whether  the 
form  in  question  is  a useful  one  or  not. 
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When  you  have  made  all  the  forms  which 
the  round -nosed  pliers  will  give,  and  have 
exhausted,  tor  the  time  being,  any  suggestions 
of  ideas  which  may  have  been  aroused  in  your 
mind  by  the  action  of  the  pliers  or  of  the  wire, 
it  will  be  time  to  begin  using  a pair  of  flat- 
nosed pliers,  and  it  will  be  best  to  take  the 
snipe-nosed  ones  next  (Fig.  40,  k).  If  you  have 
two  pairs  of  these,  take  the  larger  pair  with  the 
blunt  ends.  If  you  could  not  buy  any  with 
blunt  ends,  select  the  pair  whose  ends  are  the 
least  pointed,  and  gently  rub  the  ends  on  a piece 
of  F.F.  emery-cloth  while  this  is  stretched  over 
the  flat  stake,  until  the  flattened  ends  measure 
one-sixteenth  of  an  inch  across.  To  do  this  the 
closed  pliers  must  be  held  quite  vertical,  so  that 
the  ends  may  be  ground  square  and  true.  Very 
little  pressure  will  be  required,  as  the  emery- 
cloth  cuts  keenly. 

Now  practice  rolling  up  the  ends  of  some  of 
the  wires  into  close  scrolls,  as  shown  in  Figs.  52 
to  55  inclusive,  having  first  curled  them  round 
through  two  right  angles  with  the  round-nosed 
pliers.  It  requires  a lot  of  practice  to  make 
close  scrolls  perfectly,  and  unless  they  are  almost 
perfectly  made  they  will  never  look  well,  their 
essential  characteristic  being  that  they  are  curled 
not  bent . In  order  to  achieve  this,  the  pre- 
liminary curl,  given  with  the  round-nosed  pliers, 
must  now  be  closed  in  very  gradually  by  a 
number  of  rather  gentle  squeezes,  each  one  of 
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which  takes  effect  on  a slightly  different  part 
of  the  wire.  The  first  squeeze  (Fig.  52)  must 
reduce  the  size  of  the  outer  half  of  the  curl,  so 
that  the  end  begins  to  turn  towards  the  straight 
part  of  the  wire,  after  which  it  will  be  found 


Fig.  52. 

Curling  Flat  Wire  into  a Close  Scroll. 


possible  at  the  next  squeeze  to  grip  a smaller  bit 
of  the  end  of  the  curl,  until  it  is  almost  doubled 
round,  and  the  closing  in  of  the  extreme  end  is 
completed  at  the  following  squeeze  (Fig.  53), 
when  a still  smaller  bit  is  gripped.  The  end 
of  the  wire  should  then  appear  as  shown  in 
Fig-  54- 

These  first  stages  are  the  important  ones,  and 
if  they  are  successfully  accomplished  any  further 
scrolling  is  easy.  But  the  danger  is  that  if  you 
exert  a very  little  too  much  pressure  at  first,  the 
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wire  will  bend  instead  of  curling,  and  then  your 
scroll  will  be  hunchbacked. 

In  order  to  avoid  this  danger,  each  of  these 
early  stages  must  in  reality  comprise  several 
distinct  squeezes,  and  for  each  squeeze  the 


Fig.  53. 

Curling  Flat  Wire  into  a Close  Scroll. 


position  and  grip  of  the  pliers  must  be  very 
slightly  varied.  Thus,  to  alter  the  end  of  the 
scroll  from  the  form  shown  in  Fig.  52  to 
that  represented  in  Fig.  53,  there  should  be 
three  distinct  stages,  after  each  one  of  which  the 
scroll  is  gripped  with  the  pliers  afresh,  and  each 
time  it  must  be  a slightly  smaller  piece  of  the 
curl  which  is  gripped. 

When  the  squeeze,  for  which  Fig.  54  shows 
the  preparation,  is  exerted,  it  will  be  observed 
that  it  has  the  effect  of  causing  the  scroll  to  roll 
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Fig.  54. 

Curling  Flat  Wire  into  a Close  Scroll. 


itself  up  tight  into  the  form  shown  in  Fig.  55,  after 
which,  any  further  curling  that  may  be  desired, 
is  done  by  gripping  the  scroll  as  shown  in  that 
illustration,  and  then  by  pulling  the  pliers  round 


Fig.  55. 

Curling  Flat  Wire  into  a Close  Scroll. 
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towards  the  left  hand,  while  the  rest  of  the  wire 
is  securely  held  between  the  left  thumb  and 
forefinger. 

When  you  have  succeeded  in  starting  a few 
scrolls  without  “ breaks  ” or  sharp  bends,  con- 
tinue the  curling  until  the  wire  is  completely 
rolled  up  into  a neat  spiral.  This  will  prove 
how  far  the  first  stages  were  successful,  for  the 
finished  spiral  cannot  look  perfect  unless  it  was 
begun  right,  and  you  will  be  able  to  see  at  once 
whether  the  line  that  divides  one  fold  of  the 
wire  from  that  next  to  it,  forms  a true  spiral 
or  not. 
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CHAPTER  XXVI. 

AN  ALPHABET  LOR  JEWELLERS. 

In  order  to  appreciate  fully  the  importance  ot 
this  process,  on  which  I have  laid  so  much  stress, 
it  will  be  well  at  this  point  to  look  ahead  for  a 
few  minutes,  and  to  examine  Figs.  66  to  69 
attentively.  Anyone  who  does  so  can  hardly 
fail  to  realise  that  the  close  curling  of  the  end  of 
a wire,  enters  more  frequently  into  the  com- 
position of  those  designs  than  does  any  other 
characteristic. 

It  is  very  probable  that  in  making  these  scrolls, 
you  will  have  found  that  the  roughened  surfaces 
of  the  pliers,  with  which  you  have  gripped  the 
wires,  have  marked  these  in  an  ugly  way.  If  so, 
it  will  be  necessary  to  take  off  a little  of  the 
roughness,  by  rubbing  the  inner  faces  of  the 
pliers  with  emery  cloth.  But  be  very  careful 
not  to  make  them  too  smooth.  Take  off  very 
little  at  a time,  and  keep  trying  the  pliers  until 
you  find  that  they  will  grip  the  curled  wires 
securely  enough  to  make  the  scrolls,  without  too 
great  a tendency  to  slip  off,  and  without  marking 
them  overmuch.  At  their  broader  part  near  the 
joint  of  the  pliers,  these  faces  should  be  quite 
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smooth,  and  it  is  with  these  smooth  parts  that 
the  forms  you  make  by  scrolling  and  bending, 
can  most  conveniently  be  “ set  ” flat  when,  as 
frequently  happens,  some  parts  project  beyond 
the  rest,  sideways. 

When  the  scrolling  or  bending  has  been  com- 
pleted, the  forms  made  may  be  laid  down  on  the 
polished  steel  stake  (Fig.  45,  b,  or  some  sub- 
stitute*), and  tapped  lightly  with  the  polished 
face  of  the  hammer,  in  order  to  “set”  them 
more  effectually,  and  to  give  what  is  called  a 
“planished”  surface  to  the  edges  of  the  wire, 
which  have  now  become  the  upper  and  under 
surfaces  of  the  units  that  have  been  constructed. 
But  the  planishing  must  not  be  overdone,  because 
it  will  be  repeated  after  the  units  are  soldered 
together.  They  will  usually  be  “spread”  by  the 
planishing,  and  will  want  a little  closing  up  and 
adjusting  with  the  pliers  afterwards. 

The  student  will  now  be  able  to  make  a very 
large  number  of  different  units  with  the  two 
pairs  of  pliers  so  far  used,  and  he  will  do  well  to 
restrict  himself  to  these  two  pairs  alone,  until  he 
finds  himself  unable  to  obtain  any  more  variations 
with  them.  If,  while  engaged  upon  these  ex- 
ercises, he  scrupulously  avoids  any  reference  to 
illustrations  of  units  so  made,  and  relies  on  his 
own  invention  and  the  experience  gained  from 
trying  experiments  with  the  pliers,  the  benefit 
derived  will  be  very  much  greater  than  if  he 

* See  p.  1 3 1. 
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laboriously  imitates  the  forms  shown  in  Fig.  60, 
or  in  other  plates  in  which  such  units  occur. 
At  the  same  time  he  will  also  find  the  exercises 
less  tedious  and  very  much  more  interesting,  if  he 
invents  them  for  himself  as  he  goes  on,  than  if  he 
merely  copies.  The  units  should  be  arranged  in 
sets,  in  an  orderly  way,  as  fast  as  they  are  made, 
and  whenever  a new  form,  suggesting  a fresh 
series  of  variations,  is  accidentally  produced,  or 
incidentally  thought  of  during  the  progress  of 
making  another  set,  it  should  be  put  aside  by 
itself,  as  a reminder  that  it  requires  development 
later  on. 

A reference  to  Fig.  60,  p.  173,  will  explain 
what  I mean  by  arranging  the  units  in  “ sets.” 
Thus,  taking  the  first  line  of  units  in  Fig.  60,  b, 
it  will  be  seen  that  the  first  three  units  in  this 
line  represent  one  “set”;  the  amount  of  variation 
between  each  one  and  the  next,  being  that  given 
by  turning  the  bit  of  wire  which  is  gripped  in 
the  pliers  through  one  right  angle. 

The  variation  might  quite  well  have  been 
slighter,  in  which  case  there  would  have  been 
more  than  three  units  in  that  set. 

Moreover,  while  working  out  that  set,  it  might 
occur  to  one  that  by  treating  only  one  end  of  the 
wire,  and  by  leaving  the  other  end  straight,  or  in 
any  of  the  many  other  forms  into  which  it  could 
be  bent,  instead  of  treating  both  ends  alike,  a 
whole  series  of  other  sets  become  possible,  in  all 
of  which  there  would  be  a family  resemblance  to 
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those  referred  to  above.  It  is  in  such  a case  as 
the  one  here  suggested,  that  it  is  so  great  a help 
to  make  memoranda  for  future  use. 

From  time  to  time  one  of  the  units  should  be 
repeated,  until  a little  stock  of  duplicates  has 
been  accumulated,  out  of  which  to  build  up 
arrangements  and  patterns.  This  will  provide  a 
pleasant  interlude  of  relaxation  when  the  pattern- 
building stage  is  reached,  and  the  interest  and 
amusement  of  that  process  should  supply  a fresh 
incentive  to  the  elaboration  of  other  units. 

In  order  to  keep  the  units  arranged  in  sets 
and  groups  so  as  to  be  convenient  for  easy  refer- 
ence, and  similarly  to  keep  records  of  any  arrange- 
ments or  patterns  when  such  are  made,  it  will 
be  found  a good  plan  to  get  some  soft  modelling 
wax,  and  to  spread  thin  layers  of  this,  as  smoothly 
as  possible,  on,  say,  pieces  of  ordinary  tinned 
sheet,  such  as  the  lids  of  cigarette  boxes  or 
biscuit  tins.  Stiff  cardboard  will  do,  but  is  not 
so  good,  as  the  oily  moisture  of  the  modelling  wax 
gets  gradually  absorbed  by  it.  Real  modelling 
wax  should  be  used  rather  than  the  cheaper  sub- 
stitutes, most  of  which  very  quickly  stain  and 
corrode  any  metal  that  is  kept  in  contact  with 
them.  A twopenny  stick  of  the  best  soft  model- 
ling wax  can  be  spread  out  to  cover  about  16 
square  inches,  but  it  must  be  soft,  in  order  that 
it  may  be  easily  spread,  and  that  it  may  retain 
the  units  in  place  when  they  are  pressed  down 
into  it. 
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If  you  have  access  to  an  ordinary  office 
copying  press,  that  will  enable  you  to  spread  the 
wax  smoother  and  quicker  than  can  be  done  by 
hand,  but  even  then  the  preliminary  spreading 
should  be  done  with  the  fingers.  After  this  it 
should  be  covered  with  a sheet  of  tracing  paper 
which  has  been  very  slightly  greased  with 
vaseline,  so  that  when  the  wax  has  been  pressed 
flat,  the  tracing  paper  may  come  away  without 
bringing  any  of  the  wax  with  it. 

The  units  can  then  be  arranged  in  rows,  and 
kept  in  position  by  a very  little  pressure  on  each 
one  to  imbed  it  in  the  wax.  Designs  made  by 
arrangements  of  units  can  be  recorded  similarly, 
or  if  you  want  to  use  the  same  units  for  other 
purposes,  you  can  first  make  a permanent  record 
of  the  pattern  in  one  of  the  methods  explained 
in  Chapter  XXVII. 
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CHAPTER  XXVII. 

RECORDING  IDEAS  FOR  FUTURE  USE. 

After  the  units  have  all  been  pressed  into  the 
wax  they  can  be  carefully  removed,  one  by  one, 
with  the  tweezers,  leaving  the  design  impressed 
in  the  surface  of  the  wax.  This  can  be  put 
away  for  future  reference,  but  in  that  case,  no 
further  use  can  be  made  of  that  piece  of  wax 
without  destroying  the  record.  If  this  is  an 
objection,  a cast  can  be  taken  with  plaster-of- 
paris,  mixed  rather  thin,  so  that  it  may  run  into 
all  the  impressions.  Or  if  the  wax  has  been 
spread  thin  enough,  so  that  when  the  wire  units 
are  pressed  down  into  contact  with  the  tinned 
sheet,  their  upper  edges  remain  clear  above  the 
wax  surface,  a black  carbon  print  can  be  taken 
on  white  paper  by  simple  pressure.  To  do  this, 
first  spread  over  the  pattern  a thin  sheet  of  very 
slightly  greased  tracing  paper,  with  the  greased 
side  towards  the  wax.  Then  lay  a piece  of 
carbon  paper  on  that,  with  the  black  side  up. 
Then  a sheet  of  clean  white  paper  to  take  the 
print,  and  over  that  several  thicknesses  of  blotting, 
or  other  soft  paper,  and  finally  a piece  of  stout 
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cardboard.  If  these  are  all  squeezed  together  in 
a copying  press,  a good  print  of  the  design  will 
be  obtained  (see  Fig.  56),  but  it  is  difficult  to 
spread  the  wax  out  thin  enough,  and,  unless 
there  is  something  of  this  nature  to  keep  the 
units  from  moving  about,  the  pattern  would  be 
sure  to  get  disarranged  when  the  layers  of  paper 
were  put  over  it,  or  while  it  was  being  trans- 
ferred to  the  copying  press. 

In  order  to  obviate  this  difficulty,  the  units 
may  be  arranged  on  any  smooth,  flat  surface,  and 
may  then  be  kept  temporarily  in  position  by 
carefully  laying  down  upon  them  a piece  of 
cardboard  or  stiff  paper,  whose  under  surface  is 
wet  with  strong  paste  or  gum.  Seccotine  spread 
very  thinly  with  a palette  knife  answers  admir- 
ably. In  a few  minutes  the  cardboard  may  be 
lifted  up,  with  all  the  units  sticking  to  it  in  the 
exact  positions  in  which  they  were  arranged,  if 
the  cardboard  has  been  well  pressed  down  upon 
them.  Then  when  the  mucilage  is  perfectly 
dry,  a carbon  print  can  be  taken  as  before,  and 
there  will  be  no  necessity  for  using  tracing 
paper  now,  so  that  a sharper  impression  will  be 
obtained. 

Fig  56  shows  a carbon  print  which  was  taken 
by  that  method,  with  the  help  of  an  ordinary 
office  copying  press.  A close  examination  of 
this  illustration,  will  show  that  there  is  a very 
fair  suggestion  of  the  close  scroll  into  which  one 
end  of  each  of  the  wire  units  had  been  curled.  It  is 
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also  quite  possible  to  get  a tolerable  carbon-print 
record,  by  simple  pressure  with  a small  hand 
roller,  but  this  is  more  difficult. 

Another  way  of  obtaining  a record  is  to 
arrange  the  units  in  position  on  a piece  of  white 


Fig.  56. 

Record  of  an  arrangement  of  loose 
units,  made  with  black  carbon  paper. 

By  the  Author. 

paper,  and  then  to  direct  a spray  of  ink  over 
them,  until  the  paper  is  shaded  over  with  minute 
specks.  When  the  units  are  removed,  the  design 
appears  on  the  paper  in  white  (Fig.  57),  and  the 
spray  should  be  so  fine  that  it  actually  gets 
through  between  the  turns  of  the  scrolls  in 
places.  The  best  way  of  producing  the  spray 
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is  with  an  old  tooth-brush  and  an  ordinary 
coarse  comb,  a little  ink  being  taken  up  in  the 
brush  and  rubbed  across  the  teeth  of  the  comb 
over  the  paper,  and  for  this  ordinary  writing  ink 
will  do.  It  is,  however,  rather  a messy  job,  and  of 


Fig.  57. 

Record  of  an  arrangement  of  loose  units, 
made  with  ink.  spray. 

By  the  Author. 

course  the  units  must  be  washed  and  dried  after 
being  sprayed.  But,  on  the  other  hand,  it  is 
quick,  effective  and  permanent. 

It  might  very  naturally  be  suggested  that  the 
simplest  way  of  recording  patterns  is  to  draw 
them,  but  the  fact  is  that  it  is  really  very  difficult 
to  express  quickly  with  pencil  and  paper,  the  charm 
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of  designs  built  up  out  of  the  frequent  repetition 
of  one  or  more  wire  units,  of  perhaps  rather 
complicated  form.  For  it  is  not  enough  to  give 
only  the  main  lines  of  the  arrangement.  I have 
tried  making  rough  pencil  notes  of  these  arrange- 
ments, which  I have  then  put  aside  to  remind 
me  to  make  them  up  at  some  future  time. 
Then,  some  other  day,  I have  looked  through 
them  with  a view  to  using  them,  and  have  won- 
dered why  I should  have  thought  it  worth 
while  making  memoranda  of  such  uninteresting 
designs.  The  explanation  really  proved  to  be 
that  my  sketch  had  failed  to  express  the  charm 
resulting  from  such  things  as  the  rhythmic 
repetition  of  parallel  curves,  the  actual  propor- 
tionate relations  between  the  width  of  the  wires 
and  the  spaces  enclosed  by  them,  or  even  from 
the  regular  symmetrical  disposition  of  a form, 
which  was  perhaps  not  very  easy  to  draw 
correctly  once,  let  alone  a dozen  or  more  times. 

If  the  time  required  to  solder  the  units 
together  then  and  there  cannot  be  spared,  then 
I think  the  best  method  of  recording  the  patterns 
is  to  keep  the  units  in  the  position  in  which 
they  are  arranged.  If  the  units  for  these  trial 
patterns  are  made  of  brass  or  copper  wire,  the 
value  of  the  material  is  insignificant,  and,  by 
making  the  arrangement  on  some  smooth,  flat, 
clear  surface,  the  design  can  be  preserved  well 
enough  by  coating  the  surface  of  a bit  of  card- 
board with  strong  paste,  or  seccotine,  as  already 
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described,  and  then  putting  this  surface  down  on 
to  the  units,  and  leaving  it  there  under  a weight 
until  dry.  If  the  units  are  not  otherwise  re- 
quired they  remain  gummed  to  the  cardboard 
as  a lasting  record  of  the  design. 

If,  instead  of  pasting  the  cardboard  it  is  made 
thoroughly  damp  and  soft  by  exposure  to 
steam,  or  by  soaking  it  in  boiling  water,  and  if 
it  is  then  left  on  the  units  under  a heavy  weight 
for  some  time,  a clear  mould  of  the  pattern  will 
be  impressed  permanently  in  the  surface  of  the 
cardboard  (Fig.  58).  But  the  cardboard  must  be 
of  rather  a soft  kind,  and  the  weight  must  be 
very  considerable.  A simple  press  made  of  two 
smooth  pieces  of  fairly  hard  wood  drawn  together 
by  a sufficient  number  of  strong  screws  round 
the  edges  does  very  well.  Fig.  59  shows  a 
record  made  by  squeezing  the  loose  units  into 
soaked  cartridge  paper  in  a copying  press. 

It  would  naturally  seem  as  if  the  simplest  plan 
would  be  to  solder  each  arrangement  of  units  as 
soon  as  it  was  designed,  but  in  practice  I do  not 
think  that  this  is  workable.  Each  arrangement 
that  is  made  has  a delightful  way  of  suggesting 
during  the  actual  progress  of  the  work,  varia- 
tions of  itself,  or  sometimes  quite  different 
arrangements.  The  units  that  compose  the 
design  will  generally  have  to  be  soldered  together 
into  several  groups  or  clusters  first,  just  as  was 
the  case  with  the  ornaments  made  from  clusters 
of  grains,  and  when  these  preliminary  groups  are 
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ready,  it  will  often  become  apparent  that  the 
design  in  hand  is  only  one  out  of  many  different 
compositions,  which  these  same  groups  will  give 
by  being  turned  about  and  associated  otherwise. 
My  own  experience  is  that  it  does  not  do  to 
rely  entirely  on  the  memory  to  preserve  all  the 

fleeting  ideas  that  follow 
one  another  so  rapidly  at 
these  times,  nor  even,  as 
I have  already  explained, 
can  we  rely  on  pencil 
memoranda,  while  solder- 
ing is  much  too  slow. 
And  so  1 like  to  have  an 
ample  reserve  ready  of 
whatever  units  I am  deal- 
ing with,  and  to  make 
notes  with  these  of  every 
idea  at  the  actual  moment 
when  each  one  occurs, 
with  the  least  possible  interruption  of  the  work  in 
hand,  so  that  nothing  may  be  lost.  “Gather  ye 
rosebuds  while  ye  may.” 

The  permanent  record  of  all  these  variations 
need  not  necessarily  be  made  then  and  there.  If 
the  bench  gets  littered  with  memoranda  in  loose 
units  awaiting  attention,  so  that  there  is  a danger 
of  their  being  disturbed  before  there  is  time  to 
transfer  them  to  permanency,  they  may  be 
covered  over  with  pieces  of  cardboard  which  are 
secured  with  drawing  pins  to  the  bench,  and  in 


Fig.  58. 

Record  of  an  arrangement  ot 
loose  units  impressed  into  wet 
cardboard  under  weights. 

By  the  Author. 
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that  way  the  arrangements  are  kept  safely  enough 
for  a time  ; or  a piece  of  glass  with  a thin  slice 
of  cork  gummed  under  each  corner  answers  the 
same  purpose,  and  so  it  is  possible  to  finish  the 


Fig.  59. 

Record  of  an  arrangement  of  loose  units 
impressed  into  cartridge  paper  in  a press. 

By  the  Author. 

work  in  hand  with  the  minimum  of  disturbance, 
and  the  next  day,  perhaps,  it  may  be  easier  to 
spare  an  hour  or  so,  for  giving  the  memoranda 
that  have  been  made  some  degree  of  permanence 
by  whatever  method  we  may  find  most  con- 
venient. 
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CHAPTER  XXVIII. 

AN  INEXHAUSTIBLE  SOURCE  OF  DESIGN-MOTIFS. 

The  fascination  of  that  part  of  the  subject 
treated  of  in  the  last  chapter,  has  led  me  on  to 
anticipate  exercises  which  the  student  should 
hardly  have  got  to  as  yet,  and  it  is  time  for  him 
to  return  to  the  completion  of  his  alphabet  of 
units. 

After  a while  the  want  will  probably  be  felt 
of  the  pointed  pair  of  snipe-nosed  pliers  (Fig. 
40,  k),  in  order  to  give  shorter  and  sharper  bends 
than  the  others  will  produce,  and  equally  so 
when  the  need  occurs  to  grip  the  wires  quite 
close  to  the  scrolls  or  loops  which  have  been 
made  with  the  round-nosed  pliers. 

The  larger  size  of  round-nosed  pliers  (Fig. 
40,  f),  and  those  with  broad  flat  ends  (Fig. 
40,  g),  will  also  facilitate  the  growth  of  further 
variations.  The  latter  kind  are  especially  useful 
in  making  units  such  as  those  illustrated  in 
the  sections  of  Fig.  60  which  are  marked  d and 
e,  as  well  as  for  various  other  types,  such  as 
those  in  the  fifth  row  of  section  b.  All  the 
units  in  section  e are  made  bv  first  doubling 
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Seven  Hundred  Units  of  form  made  trom  wires  of  a given  length. 
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the  unit  in  half,  as  shown  in  the  first  example  of 
that  series,  because,  when  this  is  properly  done, 
it  ensures  the  two  parts  being  equal  in  length — 
an  important  matter  in  the  symmetrical  arrange- 
ments. Those  of  this  type  which  have  subse- 
quently to  be  opened  out  to  any  considerable 
extent  at  the  bend,  may  very  likely  require 
annealing  so  as  to  avoid  fracture. 

All  the  units  in  section  d are  first  doubled  up 
into  the  cottar-pin  shape  of  the  first  example  in 
that  group,  the  loop  at  the  bottom  being  of 
course  obtained  by  gripping  the  middle  of  the 
wire  with  the  round-nosed  pliers,  while  the  ends 
are  bent  round  to  meet  each  other,  and  they  are 
then  gradually  pinched  together  either  with  the 
blunt,  snipe-nosed  pliers  or  else  with  the  flat, 
square-ended  ones.  Those  in  the  lowest  row 
have  their  loops  made  with  the  larger  round- 
nosed pliers,  but  in  all  the  rest  the  loops  were 
made  with  the  small  pair,  and  that  one  section 
of  the  illustration  shows  considerably  more  than 
200  units  which  may  be  all  described  as  being 
direct  descendants  of  the  cottar-pin  form,  nor  do 
they  by  any  means  exhaust  the  possibilities  of 
that  one  type. 

Moreover,  Fig.  60  does  not  make  any  claim 
to  be  in  the  least  degree  a complete  series  of  all 
the  possible  forms  which  may  be  arrived  at  by 
these  processes,  from  pieces  of  wire  of  the  chosen 
length  ; in  fact,  it  is  most  certainly  very  far  re- 
moved from  being  so.  However,  it  contains 
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some  700  units  of  form,  all  made  from  bits  of 
wire  of  one  and  the  same  length  and  section. 
The  variety  of  forms  thus  obtainable  must  to 
some  extent  depend  on  what  pliers  are  used,  and 
on  the  length  of  the  wires  in  proportion  to  their 
thickness.  Greater  length  would  admit  of  more 
complicated  forms  being  made,  but  then  there 
would  be  a tendency  for  the  simple  ones  to  look 
thin  and  sprawly.  Some  exceedingly  simple 
forms  will  be  found  very  useful  in  practice,  and 
so  it  is  best  to  select  a length  of  wire  which, 
when  bent  into  a simple  form,  such,  for  example, 
as  a figure  of  eight,  produces  a fairly  compact 
figure  of  pleasant  proportions. 

Some  few  of  the  forms  here  illustrated  (Fig.  60) 
are  decidedly  difficult  to  make,  and  so  are  not  of 
very  much  practical  value,  but  it  is  nevertheless 
well  worthwhile  making  such  an  exercise  as  this 
as  complete  as  possible,  as  otherwise  it  is  pretty 
certain  that  good  things  will  be  missed.* 

It  will  be  seen  that  the  forms  are  for  conveni- 
ence roughly  divided  into  five  groups  or  types, 
the  distinguishing  characteristics  of  which  are 
expressed  in  Fig.  60,  a,  and  it  will  further  be 
noted  that  variations  of  these  types  and  develop- 
ments of  those  variations  follow  along  more  or 
less  regular,  systematic  courses.  This  results  in 
the  same  forms  being  arrived  at  sometimes  by 
two  or  more  quite  different  methods,  and  in  such 
cases  some  of  these  methods  will  generally  be 
much  easier  than  others.  Again,  it  is  often  quite 
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difficult  to  foresee  what  will  be  the  result  of  the 
next  stage  of  bending,  or  what  other  treatments 
may  be  suggested  thereby  ; and,  furthermore,  it 
is  not  always  the  simple  forms  which  occur  to 
one  first,  and  it  is  good  training  for  the  faculty 
of  invention,  to  carry  an  exercise  of  this  kind  as 
far  as  one  is  able  to  do.  I know  that  I for  one 
began  by  doubting  whether  there  were  more 
than  a few  dozen  forms  to  be  made  out  of  that 
bit  of  wire,  and  when  I had  made  a hundred, 
I thought  that  must  surely  include  nearly  all  the 
practicable  ones.  Returning  to  the  quest  later 
on,  fresh  avenues  of  development  gradually  ap- 
peared, and  I would  not  now  venture  to  say  that 
the  seven  hundred  might  not  possibly  be  increased 
even  to  seven  thousand  ! In  any  case,  I am 
quite  certain  that  one  thousand  might  easily  be 
reached.  Almost  all  of  those  which  are  illus- 
trated, have  been  made  with  one  or  more  out  of 
five  different  pairs  of  pliers,  and  most  of  the 
work  was  done  with  the  help  of  only  two  of 
these. 

Pliers  of  various  kinds  are  among  the  most 
useful  tools  which  the  jeweller  possesses,  and  the 
bending  of  wire  into  a great  number  of  different 
shapes,  affords  an  excellent  way  of  learning  how 
to  handle  them  ; how  much  it  is  possible  to  do 
with  them  ; and  how  much  useful  knowledge  of  the 
first  elements  of  design  may  be  thereby  acquired. 
To  bend  a piece  of  wire  into  definite  shapes  by 
means  of  pliers  is  not  always  as  easy  as  it  looks. 
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Generally  there  is  one  right  way  of  doing  it,  and 
several  wrong  ways  ; and  by  the  time  a student 
has  followed  out  all  the  variations  that  occur  to 
him — not  laboriously  copying  forms  that  other 
people  have  made,  but  patiently  finding  them  out 
for  himself — he  should  not  only  have  acquired  a 
considerable  amount  of  general  knowledge  that 
will  be  useful  to  him  both  technically  and  artisti- 
cally, but  he  should  also  have  provided  himself 
with  an  unfathomable  mine  of  ideas,  to  which  he 
can  at  any  moment  refer  when  he  wants  to  pro- 
duce a new  design. 

To  the  casual  observer,  most  of  these  little  pot- 
hooks and  other  forms  are  quite  obvious  and 
uninteresting,  and  they  are  perhaps  more  sugges- 
tive of  an  alphabet  of  shorthand,  or  of  a sample- 
card  of  haberdashery,  than  of  anything  else,  but 
there  are  very  few  of  them,  if,  indeed,  any  at  all, 
which  cannot  be  made  to  become  the  germ  of  a 
beautiful  pattern.  Several  of  them,  already  indi- 
cated, will  be  recognized  at  once  by  anyone 
familiar  with  ancient  jewellery,  as  being  very  old 
favourites,  which  have  done  valiant  service  as 
motifs  of  designs  for  thousands  of  years. 

But  the  surprising  thing  is  that  where  such 
forms  as  these  occur,  so  very  few  varieties  have 
hitherto  been  used,  and  so  little  advantage  has 
been  taken  of  their  readiness  to  compose  them- 
selves into  patterns,  almost  without  effort  on  the 
part  of  the  designer. 
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CHAPTER  XXIX. 

THE  EVOLUTION  OF  DESIGN  FROM  UNITS. 

By  way  of  demonstrating  the  way  in  which 
the  readiness  of  these  small  units  of  design  to 
form  patterns  may  be  exploited,  let  us  select  one 
of  the  simpler  shapes  ; say,  for  example,  the  third 
in  Fig.  60,  b,  where  the  ends  of  the  wire  are 
curled  round  into  loops  turned  towards  each 
other,  leaving  a straight  bar  between  them. 

Let  us  now  make  a considerable  number 
exactly  like  it,  and  let  us  then  arrange  them  in 
clusters  or  groups,  of  two  and  three  and  four,  in 
every  variety  of  position  that  we  can  think  of 
(Fig.  61). 

The  soldering  together  of  groups  of  units  is 
done  in  the  same  way  as  was  described  for  groups 
of  circular  forms  (Chapters  XVII.  and  XVIII.). 
When  the  joints  have  been  soldered  and  after- 
wards “ boiled-out  ” clean,  the  cluster  of  units 
will  probably  need  setting  flat,  as  it  lies  on  the 
steel  stake,  with  a few  light  taps  of  the  hammer. 
If  any  of  the  joints  are  faulty,  this  hammering 
will  probably  cause  them  to  open,  and  if  it  does, 
they  must  be  neatly  closed  and  re-soldered  before 
proceeding  further. 
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It  may  perhaps  be  said  that  Fig.  61  does  not 
carry  us  very  much  nearer  to  interesting  designs, 
but  if  we  now  take  a number  of  repetitions  of 
any  one  of  these  arrangements,  and  again  group 
those  arrangements  together,  it  will  be  seen  from 


Fig.  61. 

By  the  One  selected  unit  arranged  in 

Author.  sets  of  two,  three  and  four. 

Fig.  62  that  our  little  unit  of  form  begins  to 
show  us  something  of  what  it  can  do  in  the  way 
of  pattern  designing  quite  by  itself,  if  given  a 
chance. 

But  the  truth  is  that  it  is  not  really  quite  by 
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itself,  for  one  of  the  essential  characteristics  of 
these  patterns  is  that  we  always  have  not  only 
the  units  themselves,  but  also  the  space  enclosed 
by  that  particular  arrangement  of  the  three  units, 


Fig.  62. 

By  the  Designs  arranged  by  grouping  repetitions 

Author.  of  one  of  the  arrangements  in  Fig.  61. 


and  it  is  the  rhythmic  repetition  of  these  units 
and  spaces,  contrasting,  which  makes  the  designs 
interesting.  Besides  which,  spaces  of  other 
shapes  and  proportions  are  automatically  pro- 
duced and  repeated,  again  rhythmically,  as  a 
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necessary  consequence  ot  the  systematic  grouping 
of  the  clusters. 

It  should  be  noted  at  this  point  : — 

(i.)  That  the  series  of  designs  developed  trom 
a chosen  arrangement,  as  here  illustrated  (Fig.  62), 
resulted  entirely  from  moving  the  objects  about, 
and  disposing  them  in  groups,  not  from  copying 
designs  drawn  on  paper  “ out  of  one’s  head.5’ 

(ii.)  That  a considerable  amount  of  variety 
and  of  interest  is  obtained,  without  using  any 
other  element  of  design  whatevei  (except  space). 
How  much  more  then  might  there  not  be,  if  we 
selected  from  all  the  other  elements  of  design 
accessible  to  the  jeweller,  those  best  calculated  to 
enrich,  clothe,  and  contrast  with  the  forms  and 
lines  so  far  obtained  ? 

(iii.)  That  every  one  or  those  patterns  is 
composed  solely  of  that  particular  arrangement 
of  three  of  the  units  chosen,  and  that  if  some  of 
the  other  arrangements  were  introduced  as  well, 
and  if,  moreover,  the  same  unit  was  also  used 
singly,  the  effect  ot  these  patterns  would  be 
materially  altered — perhaps  improved,  perhaps 
not — but  certainly  altered. 

(iv.)  That  this  method  of  using  nothing  at 
all  but  repetitions  of  a small  group,  such  as  the 
one  selected,  ensures  the  preservation  of  a strong 
sense  of  unity  in  the  resulting  patterns,  com- 
parable with  that  obtained  by  a painter  when  he 
limits  himself  to  two  or  three  colours.  And 
(v.)  A very  important  point.  While  it 
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certainly  imposes  rigid  limitations,  it  does  ac- 
tually suggest  arrangements  which  it  is  unlikely 
that  the  designer  would  think  of  if  he  was  deal- 
ing with  the  unit  singly,  instead  of  always  in 
that  particular  arrangement  ; or  if  he  was  relying 
upon  his  imagination,  assisted  only  by  pencil  and 
paper,  instead  of  by  the  visible  results  of  experi- 
ments made  with  the  help  of  units  in  tangible 
form. 

Experimental  trials  of  the  effects  to  be  obtained 
by  the  repetition  of  any  given  group  or  cluster 
of  units,  such  as  that  selected  for  Fig.  62,  may 
also  be  made  in  the  following  way.  First  solder 
together  the  units  which  are  required  to  form 
the  arrangement,  whose  utility  for  design  you 
wish  to  test,  and  then  solder  the  group  on  to  a 
scrap  of  thin  sheet  metal,  just  big  enough  for  it 
to  lie  on,  and  trim  off  any  sheet  that  may  project 
outside  of  the  units. 

Punch  a small  hole  through  the  sheet  wherever 
it  covers  a space  enclosed  by  the  wires  of  the 
units,  and  then  solder  a piece  of  fairly  stout  wire 
so  that  it  stands  up,  from  the  middle  of  the  sheet 
metal  backing,  to  form  a handle.  You  can  then 
use  this  as  a stamp,  either  to  make  impressions 
on  a waxed  sheet,  or  to  print  with  on  paper,  and 
so  repeat  the  design  in  any  arrangement  you  like, 
experimentally.  The  holes  are  to  let  air  in  when 
drawing  the  stamp  away  from  an  impression 
made  on  a waxed  surface,  as  this  makes  the  wax 
less  likely  to  stick  to  the  stamp.  For  printing 
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on  paper,  an  ink  pad  may  be  used,  or  the  face  of 
the  stamp  may  be  blackened  in  a smoky  flame, 
following  the  method  used  by  bookbinders,  when 


Fig.  63. 

By  the  Other  Designs  obtained  by  grouping 

Author.  repetitions  of  the  same  unit. 


they  make  designs  of  ornamentation  with  the 
tools  themselves. 

It  seems  possible  that  while  the  jeweller  takes 
a hint  from  the  bookbinder,  the  process  may  also 
work  the  other  way  round  too,  and  that  a book- 
binder wanting  new  designs  for  his  punches, 
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might  find  them  by  bending  units  out  of  wire. 
A craftsman  can  almost  always  learn  something 
useful  from  the  methods  employed  in  other  crafts, 


Fig.  64 

By  the  F urther  variations,  resulting  from 

Author.  the  introduction  of  a second  unit. 

even  when  they  are  widely  different  from  his 
own. 

Fig.  63  shows  a few  of  the  designs  which 
teem  to  result  most  naturally  from  employing 
this  unit  singly,  and  it  will  be  seen  at  once  that 
they  are  quite  unlike  the  patterns  in  Fig.  62. 
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It  will  also  be  noticed  that,  with  only  one  excep- 
tion, these  patterns,  if  they  are  analysed,  show  a 
symmetrical  repetition  of  one  or  other  of  the 
groups  in  Fig.  61,  excluding  that  used  in  Fig.  62. 

Fig.  64  gives  some  examples  in  which  the 
same  unit  is  associated  with  one  but  slightly 
differing  from  it,  the  latter  being  also  used  alone 
in  some  of  the  patterns. 

It  may  be  useful  to  emphasize  the  fact  that 
the  designs  in  Figs.  62,  63,  and  64  only  utilize 
two  out  of  the  700  units  in  Fig.  60,  and  that 
they  only  give  a few  of  the  most  obvious  patterns 
to  be  made  by  their  use. 

Only  quite  a small  proportion  of  the  groups  in 
Fig.  61  enter  at  all  largely  into  their  construction, 
so  that  it  is  obvious  that  large  numbers  of  other 
designs  could  be  drawn  from  these  same  two 
units.  Making  full  allowance  for  the  probability 
that  many  of  the  other  units  in  Fig.  60  would 
be  less  prolific,  but  remembering  how  much 
variety  results  from  first  composing  a small 
group  and  then  repeating  it,  as  in  Fig.  62,  it  is 
hardly  to  be  denied  that  the  permutations  and 
combinations  to  be  derived  from  the  remainder, 
offer  a truly  inexhaustible  source  for  designs  of 
this  kind. 
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OF  DESIGNING  APART  FROM  DRAWING. 

Those  craftsmen  who  are  handicapped  by 
having  no  special  facility  for  drawing,  will  be 
interested  to  know  that  not  only  the  patterns  in 
the  last  three  plates,  but  also  all  the  other  designs 
I have  made  to  illustrate  this  book,  came  about 
entirely  from  moving  the  units  or  groups  of 
units  about,  and  in  fact  from  playing  with  them, 
until  designs  manifested  themselves,  and  that  this 
manifestation  of  designs  almost  always  occurred 
directly  experiments  in  arrangement  were  made 
with  the  units. 

In  the  same  way,  when  making  the  variety  of 
forms  to  be  obtained  by  bending  a given  length 
of  wire,  it  is  by  trying  the  different  ways  in 
which  the  various  pliers  can  be  made  to  bend  it, 
that  the  great  majority  of  the  shapes  are  suggested 
to  the  mind,  and  anyone  who  tries  to  draw  these 
units  on  paper  “ out  of  his  head/’  will  often 
find  that  a very  highly  cultivated  faculty  of 
mental  calculation  is  required,  to  determine 
whether  the  particular  length  of  wire  which 
is  available,  will  suffice  to  make  the  forms 
imagined. 
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One  has  heard  of  extraordinarily  gifted  ac- 
countants, who  can  add  up  long  columns  of 
pounds  shillings  and  pence,  taking  all  three 
columns  at  once,  instead  of  adding  up  first  the 
pence,  and  then  the  shillings,  like  ordinary 
mortals,  and  no  doubt  if  anyone  who  was  equipped 
with  mental  apparatus  of  that  magical  description 
was  interested  in  these  exercises,  small  problems 
of  mental  calculation  such  as  those  indicated 
would  merely  provide  him  with  a little  pleasant 
relaxation.  However,  for  the  ordinary  mind 
those  are  very  real  difficulties,  and  to  ordinary 
people  the  material  and  the  tools  for  working  it 
will  always  be  more  suggestive  than  pencils  and 
paper,  useful  and  indispensable  as  these  are. 
And  that  calls  to  mind  a passage  in  that  most 
admirable  and  fascinating  book  on  Silverwork  and 
'Jewellery , by  Mr.  Henry  Wilson,  which,  how- 
ever well-known  it  may  be,  and  ought  to  be,  is 
so  pregnant  with  interest  in  this  connection,  that 
I cannot  forbear  to  quote  it.  It  runs  : — 

“ Not  only  does  the  study  of  methods,  and  the 
quality  of  materials,  enable  the  student  to  give 
expression  to  an  idea,  it  is  absolutely  the  most 
fruitful  source  of  ideas,  and  those  which  are  sug- 
gested by  process  are  invariably  healthy  and 
rational.  The  hand  and  the  brain  work  together, 
and  the  outcome  of  their  partnership  is  a sanity 
of  conception  which  is  greatly  to  seek  in  most 
even  of  the  best  work  of  to-day.  The  reason  is, 
perhaps,  that  the  zeal  of  the  artist  has  not  been 
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tempered  by  knowledge.  The  reason  of  this, 
again,  is  that  for  more  than  a century  the  painter 
and  the  sculptor  have  stood  before  the  public  as 
the  sole  representatives  of  the  Arts,  and,  in 
consequence,  all  the  crafts  and  arts  have  been 
approached  pictorially,  even  by  those  who 
practise  them,  as  if  each  were  only  another  form 
of  picture-making.  This  is  not  wholly  untrue, 
only  the  methods  of  the  painter  do  not  always 
apply  in  the  crafts.  Take  as  the  simplest  example 
a Rhodian  ear-ring.  What  is  it  ? a rough  pearl, 
a skeleton  cube  of  gold  wire,  a tiny  pyramid  of 
beads,  and  a hook.  What  could  be  more  simple  ? 
Yet  the  cunning  collocation  of  these  elementary 
forms  has  produced  a thing  of  beauty  that  cannot 
now  be  surpassed.  No  amount  of  fumbling  with 
a pencil  could  ever  lead  to  a like  result.  The 
material  was  there  in  front  of  the  craftsman,  and 
on  the  material  the  creative  idea  engendered  the 
work  of  Art.” 

Well,  that  passage  contains  great  consolation 
for  any  craftsman  who  is  conscious  of  fumbling 
when  he  gets  hold  of  a pencil.  Let  him  take 
heart  of  grace,  and  remember  that  although  a 
want  of  facility  in  drawing  does  handicap  him 
very  seriously,  and  although  it  is  of  the  utmost 
importance  that  such  a deficiency  should  be  cor- 
rected and  overcome  by  every  means  in  his 
power,  yet  it  is  not  of  necessity  a bar  to  the  pro- 
duction of  good  designs. 

Before  proceeding  to  rather  more  complex 
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patterns  arrived  at  by  arrangement  of  units,  we 
may  note  how  some  of  the  old  Byzantine  crafts- 
men employed  a few  of  these  same  units  very 


Fig. 

British 

Museum. 


65- 

Gold  Earrings  and  Pendants. 
Byzantine.  6th  to  ioth  cent. 
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simply  in  their  bold  filigree  work  (Fig.  65),  and 
especially  how  rich  a border  they  made  for  the 
thimble-shaped  ornaments  of  their  ear-rings, 
with  nothing  more  than  a number  of  figure- 
of-eight  units,  laid  side  by  side  and  soldered 
together,  a favourite  device,  this,  of  Russian 
peasant  jewellers  also. 

Figs.  66,  67,  68,  and  69  give  some  suggestions 
of  what  can  be  done  with  a few  of  the  other 
units  from  Fig.  60,  used  both  separately,  and  in 
conjunction  with  one  another,  though  in  these 
ornaments,  as  a matter  of  fact,  there  are  never 
more  than  five  different  units  in  any  one  design. 
In  a few  instances  small  round  or  oval  rings  have 
been  allowed,  where  they  seemed  to  be  wanted, 
although,  of  course,  these  were  made  from 
shorter  lengths  of  wire  than  the  other  units. 

In  several  cases  where  the  pattern  constructed 
took  the  shape  of  a frame  or  wreath,  another 
smaller  arrangement  was  placed  inside  when  the 
examples  were  laid  out  for  photographing  ; but 
this  does  not  necessarily  mean  that  they  were 
designed  to  be  associated  together  in  this  way, 
the  object  having  often  been  merely  the  economy 
of  space  in  the  photograph. 

Many  of  these,  and  especially  the  arrange- 
ments in  Figs.  62,  63,  and  64,  make  no  pretence 
of  being  much  more  than  mere  skeletons  ; but 
they  do  claim  to  be  skeletons  from  almost  any 
one  of  which  a pleasant  piece  of  jewellery  might 
easily  be  made.  They  are,  however,  flat  skele- 


Fig.  66. 

Silver  Ornaments  composed 
of  units  taken  from  Fig.  60. 


By  the 
Author. 
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tons,  and  they  need  the  introduction  of  other 
contrasting  planes,  and  of  an  element  of  mystery, 
to  be  obtained  by  occasional  interruptions  of 
their  lines,  and  by  the  partial  covering  of  their 
bones  and  joints  with  some  of  the  many  other 
forms  in  which  the  jeweller  can  employ  the 
precious  metals,  or  else  with  some  of  the  other 
materials  which  are  at  his  disposal. 

In  constructing  the  more  varied  ornaments 
up  to  the  stage  at  which  they  are  illustrated  in 
Figs.  66  to  69  inclusive,  the  only  units  of  design 
which  have  been  used  in  addition  to  those 
selected  from  Fig.  60  are,  with  one  exception, 
small  round  rings  ; and  without  going  further 
afield  than  is  necessary  to  obtain  the  various 
other  circular  forms,  whose  evolution  was  traced 
in  Chapters  X.  and  XL,  a judicious  use  ot 
grains,  discs,  and  domes,  in  Various  sizes,  might 
be  made  to  do  much  towards  completing  them. 
Moreover,  convenient  places  are  generally  left 
for  the  setting  of  precious  stones  by  the  way  in 
which  the  units  repeat  themselves  in  the  forma- 
tion of  patterns,  and,  in  some  cases,  nothing 
more  would  be  necessary  thoroughly  to  knit  the 
design  together,  and  to  provide  centres  or  points 
of  special  interest,  than  a few  precious  stones  in 
appropriate  settings. 

The  flatness  of  these  combinations  ot  units  is 
not  at  all  essential  to  their  construction,  though, 
of  course,  it  is  easiest  to  solder  them  together 
when  they  are  lying  on  a level  surface  of  char- 
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Fig.  67. 

Silver  Ornaments  composed 
of  units  taken  from  Fig  60. 
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coal  ; but  there  are  various  other  ways  of 
building  them  up  so  that  the  finished  object 
will  perhaps  have  several  varying  degrees  or 
relief  in  its  composition,  apart  from  any  extra- 
neous additions,  such  as  discs,  domes,  stones,  etc., 
which  may  be  applied  to  the  surfaces  here  and 
there. 

Moreover,  a slight  degree  of  curvature  is 
easily  given  to  such  objects  as  these  after  sol- 
dering, by  careful  tapping  on  the  sand-bag,  or 
in  one  of  the  larger  hollows  of  the  doming 
block  ; and  it  is  astonishing  how  very  much 
the  work  may  be  altered  and  improved  by  even 
a very  little  doming. 

It  will  be  observed  that  many  of  these  designs 
strike  the  eye  most  noticeably,  by  reason  of  the 
repetition  of  any  straight  lines  which  the  units 
employed  may  contain,  and  that  most  of  those 
which  have  come  out  best,  are  strong  in  this 
respect.  A design  made  up  out  of  a repetition 
of  small  units  based  on  an  obvious  and  simple 
geometric  form,  if  it  is  kept  very  small  indeed, 
may  look  well  enough,  even  if  it  has  no  straight 
lines  whatever  in  its  composition.  But  it  is  a 
pretty  safe  general  rule  that  without  a reasonable 
proportion  of  straight  lines,  most  patterns  will 
be  restless  and  unsatisfactory. 

Sometimes  it  is  possible  to  arrange  units  con- 
taining no  actual  straight  lines  of  their  own,  in 
such  a way  that  there  is  nevertheless  a distinct 
suggestion  of  interrupted  straight  lines  running 
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Fig.  68. 

Silver  Ornaments  composed 
of  units  taken  from  Fig.  60 
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through  the  design — a suggestion  which  gives 
it  a steadying  effect  ; or,  where  the  unit  which 
is  repeated  to  form  the  pattern  has  a line  which, 
though  it  is  not  actually  straight,  yet  does 
approach  straightness,  these  units  may  be  so 
disposed  as  to  emphasize  this  line. 

The  patterns  illustrated  in  Figs.  66 — 69,  and 
others  similarly  obtained,  are  also  very  suitable 
for  enrichment  with  enamel,  providing,  as  they 
do,  a variety  of  cells  for  the  reception  of  dif- 
ferent colours.  From  that  point  of  view,  and, 
indeed,  from  the  point  of  view  of  the  designing 
of  ornament  generally,  this  method  of  inventing 
and  constructing  patterns  is,  I believe,  capable  of 
wide  application. 

The  illustrations,  shown  as  they  are,  for  con- 
venience sake,  in  white  upon  a dark  ground, 
seem  at  once  to  suggest  inlaid  work,  or,  from 
the  jeweller’s  and  metal-worker’s  point  of  view 
niello-work.  This  process  is  generally  used  for 
filling  engraved  plates  with  a black  metallic 
composition,  which  may  either  represent  the 
forms  of  the  designs  themselves,  or  the  back- 
ground which  expresses  them,  if  this  has  been 
cut  away  ; and  there  does  not  seem  to  be  any 
reason  why  units  made  of  silver  wire  should  not 
be  given  a background  in  this  way  also.  The 
niello  composition,  being  itself  partly  composed 
of  silver,  is  naturally  rather  expensive  ; but  that 
would  only  mean  that  the  spaces  left  between 
the  units  must  be  small,  as  also  the  objects  so 


Fig.  69. 
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Silver  Ornaments  composed 
of  units  taken  from  Fig.  60. 
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constructed  or  decorated  ; and  that  the  units 
must  be  made  of  thin  wire,  so  that  the  back- 
ground filling  of  niello  composition  shall  be 
thin. 

A simpler  application  of  the  same  idea,  is  to 
use  these  forms  and  the  patterns  produced  by 
means  of  them  for  the  ornamental  inlaying  of 
woodwork  in  the  Indian  manner. 
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CHAPTER  XXXI. 

OF  VARIOUS  KINDS  OF  CHAIN. 

Now,  of  course,  anyone  can  see  that  in  order 
to  try  a considerable  number  of  experiments 
with  one  of  these  or  similar  units,  a very  great 
many  of  them  have  got  to  be  made,  and  that  a 
considerable  amount  of  rather  monotonous  toil 
must  be  faced  in  doing  this. 

But  it  is  comparatively  easy  to  bear  with  the 
tedium  of  repeating  the  same  thing  a large 
number  of  times,  when  you  are  buoyed  up  by 
the  exciting  anticipation  of  how  you  are  going, 
presently,  to  use  these  tiresome  little  units  in 
playing,  in  however  small  a way,  at  the  great  and 
glorious,  and  altogether  absorbing  game  of  dis- 
covery, or  invention,  or  composition — call  it 
what  you  will — in  which  these  units,  so  dull 
in  themselves,  are  going  to  be  endowed  with 
vigorous  life  ; are  going  to  dance  together  in  all 
sorts  of  intricate  measures  and  figures  ; are  going 
finally,  to  crystallise  of  a sudden,  into  undreamed- 
of patterns,  and  to  lead  you  goodness  knows  how 
far  away  from  the  original  starting  point. 

Moreover,  the  making  of  these  units  is  such 
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a convenient  little  job  to  fill  up  spare  moments 
with,  at  times  when  it  is  pleasant  to  have  your 
fingers  occupied.  A supply  of  plain  lengths  of 
wire,  and  a pair  of  pliers  in  your  pocket,  and  you 
can  turn  to  at  any  time,  and  get  a little  stock  of 
units  ready  for  subsequent  use  ; in  your  armchair 
by  the  fireside,  on  a long  journey,  or  during  a 
wet  holiday,  or  even  in  bed  if  you  are  recovering 
from  an  illness  ! 

There  is,  however,  in  the  jeweller’s  craft 
another  branch  of  tedious  work  which  does  not 
seem  to  have  any  corresponding  alleviation  ; for 
the  process  of  chain-making  can  hold  out  no 
such  alluring  reward  to  those  who  toil  at  making 
and  joining  together  endless  numbers  of  links. 

No  doubt  it  may  fairly  be  said  that  far  too 
much  is  used  of  the  ordinary  chains,  in  which 
every  link  is  just  a tiny  circle  or  oval,  exactly 
like  its  neighbours,  and  that  in  many  cases,  a less 
mechanical  pattern  of  chain  not  only  looks  more 
decorative  and  interesting,  but  may  actually  be 
quicker  made,  and  with  but  a fraction  of  the 
tedium  and  monotony  of  the  other  case. 

But,  after  all  that  has  been  admitted,  the  fact 
remains  that  there  are  many  instances  where  a 
perfectly  even  monotonous  chain  does  really  look 
best,  and  unhappily  that  is  most  frequently  so  in 
the  case  of  the  smallest  sizes,  which  are  of  course 
not  only  by  far  the  most  laborious  to  make,  but 
also,  one  must  fear,  ruinous  to  the  eyesight. 

Well,  in  the  first  place  we  may  rejoice  to 
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think  that  even  in  the 
field  of  this  minute 
labour,  machines  do  re- 
lieve human  eyes  and 
fingers  of  much  of  the 
more  tedious  processes, 
and  further,  we  may 
reasonably  believe  that 
there  must  always  be 
numbers  of  people  who, 
while  they  can  with 
patience  and  applica- 
tion, learn  how  to  do 
one  or  two  compara- 
tively difficult  processes 
perfectly,  have  not  got 
it  in  them  to  master  an 
entire  craft.  Moreover, 
there  is  always  a plea- 
sure in  doing  thatwhich 
we  are  conscious  of  being 
able  to  do  well,  and  as 
to  the  minutest  kinds 
of  chain,  so  trying  to 
the  eyesight — well,  let 
us  be  careful  only  to 
use  them  when  we  are 


Fig.  70. 

Gold  Chains.  Roman.  1st  to  4th 
century.  (British  Museum.) 
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quite  sure  that  they  are  necessary  to  the  design 
in  hand. 

In  other  cases  the  little  units  of  form  are 
always  ready  to  come  to  our  aid.  Russian 
peasant  jewellers  make  extremely  effective  and 
satisfactory  chain  out  of  some  of  these  units  or 
others  similar,  and  in  Fig.  71  are  a number  of 
different  patterns  mostly  composed  out  of  units 
from  Fig.  60,  with  the  addition  of  small  round 
and  oval  links  to  connect  them.  Below  each 
length  of  chain,  the  unit  or  units  from  which  the 
design  grew  are  shown  separately,  and  each 
design  resulted  from  placing  the  units  together 
experimentally,  until  a satisfactory  combination 
appeared. 

When  a number  of  such  links  have  been  made 
ready  for  connecting  together,  it  is  well  worth 
while  to  try  arranging  the  links  together  in 
various  ways,  until  they  again  suggest  more 
elaborate  designs,  from  which  it  will  often  be 
easy  to  develop  quite  interesting  pendants  and 
necklaces. 

Most  of  the  objects  in  Figs.  66  to  69  inclu- 
sive, came  about  in  that  way,  and  if  they  are 
compared  with  Fig.  71,  it  will  be  seen  that 
several  of  them  are  composed  of  the  same 
identical  links  which,  in  the  latter  illustration, 
appear  as  chain. 

In  Fig.  72  there  are  further  examples  of 
similar  though  different  ornamental  chains,  built 
up  out  of  a few  units  selected  from  Fig.  60. 


By  the 
Author. 


Fig.  71. 


Silver  Chains  made  from 
units  taken  from  Fig.  60. 
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The  piece  in  the  middle,  (e)  is  interesting  as 
being  in  the  main  composed  entirely  out  of 
repetitions  of  a single  unit,  the  only  element  of 
variety  introduced  (other  than  the  small  circular 
rings  which  connect  the  links),  being  in  every 
alternate  one  of  the  smaller  links,  these  being 
made  out  of  a pair  of  units  of  a different  pattern, 
in  order  to  escape  excessive  monotony. 

The  two  chains  a and  k at  the  sides  or  this 
illustration  will  be  seen  to  be  composed,  as  to 
their  longer  links,  of  the  same  units,  and  it  is 
worth  noting  how  entirely  different  the  effect 
may  be  according  to  whether  the  units  are  placed 
face  to  face  or  back  to  back.  A further  variation 
of  these  two  patterns  would  be  obtained  by 
separating  the  central  units  of  the  longer  links  by 
the  long  straight  wire  with  a loop  at  each  end, 
which  is  used  in  that  way  in  two  of  the  other 
examples  (c  and  g),  which  are  again  instances 
of  variety  in  effect,  although  the  component 
parts  are  the  same  in  their  larger  links. 


Fig.  72. 

By  the  More  Silver  Chains,  made  from 

Author.  units  taken  from  Fig.  60. 
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CHAPTER  XXXII. 

SOME  USES  OF  TWISTS  AND  PLAITS. 

Among  the  many  constructive  methods  of 
ornamenting  jewellery,  there  are  probably  none 
which  are  more  attractive  than  those  which 
depend  on  the  use  of  twisted  and  plaited  wires, 
elements  of  decoration  these,  which,  while  they 
are  rich  in  beauty  and  variety,  and  most  essen- 
tially characteristic  of  metal,  also  contribute  a 
very  useful  quality  of  strength.  These  processes 
constitute  one  of  the  most  fascinating  branches 
of  the  metal-worker’s  craft,  and  they  have  always 
been  especially  beloved  of  jewellers  from  the 
earliest  times.  They  are  equally  appropriate  to 
most  of  the  harder  and  more  ductile  metals,  and 
they  are  the  heritage,  no  less  of  the  blacksmith 
than  of  the  worker  in  gold.  But,  naturally 
enough,  it  is  in  objects  made  of  the  precious  metals 
that  the  daintiest  uses  of  these  most  decorative 
processes  occur,  and  it  is  not  unlikely  that  the 
first  efforts  at  producing  an  ornamental  effect  by 
twisting  strips  or  threads  of  metal,  may  have 
been  made  in  gold. 

Referring  back  for  a moment  to  some  of  the 
illustrations  in  the  earlier  chapters,  we  find  in 


Fig.  73. 

British  The  Loch  Buy  Brooch.  Silver,  set  with  rock 

Museum.  crystal  and  pearls.  Scottish.  Early  1 6th  cent. 
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Fig.  7,  p 21,  that  twists  of  gold  wire  form  a 
very  essential  part  of  the  designs  in  almost  all  or 
those  beautiful  little  examples  of  ancient  Greek 
and  Roman  jewellery. 

Good  instances  of  the  remarkable  usefulness, 
both  decorative  and  constructive,  whether  of 
simple  or  of  compound  twists,  are  provided  by 
the  Turkish  clasp  (Fig.  10,  p.  27),  and  in  a 
still  more  marked  degree  by  those  from  Norway 
(Fig.  12,  p.  30).  Several  of  the  rings  in 
Fig.  25,  p.  63,  and  notably  the  big  Anglo- 
Saxon  one,  with  its  broad  border  of  right-and- 
left-handed  twists,  alternating  with  fine  plain 
wires,  and  finally  Figs.  73  to  79  inclusive  in  this 
and  the  next  chapters,  all  repeat  the  same  lesson. 

The  Loch  Buy  Brooch  (Fig.  73)  is,  like  many 
of  the  ancient  Scottish  brooches,  rather  massive 
as  a piece  of  personal  jewellery,  but  used  as  it 
no  doubt  was,  on  occasions  of  high  ceremonial, 
to  secure  a heavy  plaid,  wrapped  round  the 
shoulders,  it  must  have  looked  rather  splendid. 
It  has  an  interesting  history,  having  been  made 
about  the  year  1500,  out  of  silver  ore  found  on 
the  Loch  Buy  estate  in  the  Island  of  Mull, 
and  according  to  the  inscription  engraved  on 
the  back,  it  was  made  by  a tinman.  It  is 
wonderful  that  this  mediaeval  tinker  in  a remote 
island  should  have  had  the  intimate  knowledge 
of  jeweller’s  work  which  this  brooch  displays, 
but  there  is  strong  evidence  that  the  design  was 
his  own,  at  least  in  its  main  ideas,  in  the  resem- 
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blance  borne  by  the  central  portion  and  its  sur- 
rounding turrets,  to  forms  which  we  are  in  the 
habit  of  associating  peculiarly  with  the  tinman’s 


Fig.  74. 

British  Gold  Buckle,  set  with  garnets  and 

Museum.  coloured  glass.  Anglo-Saxon. 

Found  at  Taplow  Bucks 
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craft, — forms  which  were  evidently  equally 
familiar  400  years  ago. 

It  is  easy  to  say  that  the  middle  part  looks 
very  like  a pastry  cutter,  that  the  others  resemble 
miniature  pepper  pots,  and  that  the  whole  thing 
rather  suggests  a jelly  mould  ; but  if  the  tinman 
did  base  his  design  on  simple  shapes  he  knew 
by  heart,  he  shows  that  he  knew  how  to  use 
them  nobly,  and  to  decorate  them  sumptuously. 
Almost  all  the  enrichments  are  made  of  wire, 
sometimes  twisted  simply,  sometimes  most  elabo- 
rately, and  the  rich  effect  thereby  obtained  is 
skilfully  used  to  contrast  with  the  plain  surfaces 
of  silver,  and  with  the  great  smooth  mass  of 
rock-crystal,  which  so  grandly  dominates  the 
whole  design. 

In  the  gold  buckle  ot  Anglo-Saxon  workman- 
ship (Fig.  74),  we  have  another  instance  where 
great  richness  results  from  the  massive  border  of 
twists,  though  perhaps  we  may  venture  to  think 
that  a little  more  reticence  and  variety  in  their 
use  would  have  been  an  improvement.  But 
there  is  something  decidedly  touching  on  the 
evidence  borne  by  this  object,  that  the  beauty  of 
these  twists  had  so  fascinated  the  craftsman  who 
designed  it,  that  having  determined  to  make 
his  buckle  as  magnificent  as  he  knew  how,  he 
expended  his  labour  with  lavish  prodigality  in 
producing  and  building  up  all  that  rich  store  of 
twisted  wire  out  of  which  he  constructed  his 
border. 
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Fig.  75  shows  how  admirably  decorative  may 
be  the  effect  of  a pair  of  plain  twists  of  round 
wire,  separated  by  a plain  round  wire  in  between 
them,  when  one  twist  turns  from  right  to  left 


Fig. 


75- 


Victoria  and 
Albert  Museum. 


Silver  Bracelet. 
Syrian.  19th  cent. 


manner, 


and  the  other  the  opposite  way  ; especially 
when  three  or  more  bands,  constructed  in  this 
are  plaited  together  as  in  this  simple, 
almost  primitive,  though 
quite  modern  bracelet. 
The  ring  (Fig.  76)  is 
almost  too  small  for  its 
construction  to  be  realised 
from  the  illustration,  but  it 
is  practically  the  same  as 
that  of  the  bracelet,  and  is 
on  so  small  a scale,  and  the 
twist  is  so  fine  and  smooth, 
that  it  might  probably  not  be  uncomfortable  to 
wear  on  the  finger. 


Fig.  76. 

Gold  Ring.  Syrian.  19th  cent. 
Victoria  and  Albert  Museum. 


212 


CHAPTER  XXXIII. 

MORE  ABOUT  THE  USES  AND  FORMATION 
OF  TWISTS. 

The  examples  illustrated  in  Fig.  77  contain 
some  very  pretty  twists,  and  they  are  charming 
pieces  of  craftsmanship  ; but  the  use  of  that 
kind  of  decoration  is  not  really  appropriate  on 
rings,  as  they  would  be  most  uncomfortable,  not 
to  say  painful  to  the  wearer,  if  they  were  carried 
on  the  finger.  However,  it  is  fairly  obvious 
that  if  these  rings  were  worn  at  all,  it  can  only 
have  been  in  a purely  ceremonial  way,  as  the 
twisted  wire  borders  are  by  no  means  the  only, 
nor  the  greatest,  projections. 

They  are  illustrated  here  in  order  that  the  effect 
of  compound  twists,  as  ornamental  borders  or 
frames  for  jewellers’  work,  may  be  realised  more 
fully  ; but,  from  the  point  of  view  of  finger 
rings,  they  must  be  regarded  rather  as  examples 
of  what  not  to  do.  Projecting  twists  might, 
however,  be  used  after  this  fashion,  on  tie-rings, 
especially  if  the  rings  were  made  oval  instead  of 
circular  in  plan,  so  as  to  reduce  their  bulkiness  ; 
and  there  are  other  things  which  a jeweller  may 
occasionallv  be  asked  to  make,  such  as  napkin 


Fig.  77. 


British 

Museum 


Gold  Betrothal  Rings. 
Jewish.  1 6th  or  17th  cent. 
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rings,  mounts  tor  sticks,  umbrellas,  or  scent 
bottles,  for  the  borders  of  which  the  twisted 
enrichments  of  these  rings  might  quite  properly 
suggest  ideas. 

Compound  twists  such  as  those  which  are 
used  to  form  the  borders  of  these  rings,  are  also 
admirably  adapted  for  certain  ornamental  objects 
which  are  intended  to  be  securely  gripped  in 
the  hand,  though  it  is  no  doubt  true  enough 
that  these  cannot  properly  be  called  jewellery. 
Sometimes,  however,  they  may  be  the  work  of 
jewellers  none  the  less,  and  on  that  account  it  is 
perhaps  admissible,  while  dealing  with  the  uses 
of  ornamental  twists,  to  allude  briefly,  in  passing, 
to  such  things  as  sword  hilts,  dagger  and  knife 
handles,  and  so  forth. 

Many  of  the  beautiful  “ dress  ” swords  of  the 
eighteenth  century  had  very  elaborate  handles  of 
silver  or  gold,  sometimes  jewelled,  and  very 
frequently  the  part  which  was  to  be  grasped  was 
covered  with  a spiral  sheathing  of  twisted  wire, 
bound  round  in  such  a way  as  to  afford  a most 
efficient  and  particularly  comfortable  grip,  which 
would  never  be  liable  to  slip  or  to  turn  round  in 
the  hand  at  a critical  moment.  This  was  partly 
due  to  the  uneven  projection  of  the  various 
constituent  parts  of  the  twists,  but  even  more  so 
to  the  fact  that  each  turn  of  twisted  wire  was  in 
such  cases  generally  separated  from  the  previous 
and  succeeding  turns  by  a thin  plain  member 
of  much  slighter  projection,  running  parallel 
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with  the  twists,  and  providing  a comparatively 
plain  hollow  on  each  side  of  them.  This  feature 
not  only  improved  the  efficiency  of  the  handle 
from  the  point  of  view  of  the  person  who  had 
to  grasp  it  firmly,  but  it  also  provided  a plain 
dark  band  of  shadow  to  contrast  pleasantly  with 
the  bright  sparkle  on  the  prominent  parts  of  the 
twists. 

Even  if  the  jeweller  does  not  often  have  to  pay 
very  much  attention  to  the  utilitarian  aspect  of 
things,  that  is  no  reason  why  he  should  not  take 
full  advantage  of  any  interesting  and  pleasant 
effects  which  may  have  been  accidentally  dis- 
covered, through  the  observance  of  practical 
requirements  in  kindred  crafts. 

An  exceedingly  fine  and  rich  traditional  de- 
sign, which  has  for  centuries  been  a great 
favourite  among  Scandinavian  jewellers,  is  well 
represented  in  Fig.  78,  and  this  Norwegian 
brooch  or  clasp  owes  a great  deal  to  its  bold 
rings  of  compound  twists,  within  which  are 
other  much  smaller  ones  of  simple  right  and 
left-handed  twists  laid  together  in  pairs.  The 
chain-like  effect  of  the  large  outer  rings  which 
surround  the  six  principal  ornaments,  and  the 
central  hole,  is  obtained  by  compound  twists  made 
as  described  on  p.  222.  The  centres  of  these 
six  ornaments  are  particularly  interesting  and 
successful  examples  of  the  decorative  value  of 
wire  coils  ; one  open  one,  with  a lozenge-shaped 
centre,  being  enclosed  by  a much  finer  coil  treated 
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hexagonally,  with  its  six  sub-divisions  closed  up 
tightly,  so  that  though  one  coil  is  placed  inside 
another,  they  are  so  entirely  different,  as  to  form 
an  admirable  contrast.  The  border  of  flattened 


Flc.  78. 

Victoria  and  Silver-gilt  Brooch. 

Albert  Museum.  Norwegian.  18th  cent. 


grains  on  these  same  parts  is  also  worth  noting, 
but  the  repousse  decoration  of  the  back  plate  is 
very  poor  and  slovenly  in  execution. 

The  seventeenth  century  rock-crystal  pendant, 
illustrated  in  Fig.  79,  shows  how  valuable  twists 
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may  be  in  the  lightest  and  daintiest  work,  and 
how  they  may  sometimes,  as  is  in  fact  the  case 


Fig.  79. 

Gold  and  Rock  Crystal  Pendant, 
set  with  enamels  and  pearls, 
and  with  miniature  paintings. 
Spanish.  17th  century. 


Victoria 
and  Albert 
Museum. 
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in  this  instance,  provide  nearly  all  the  construc- 
tion. The  rich  and  varied  play  of  light  on  these 
delicate  gold  twists,  interrupted  as  it  is  by  the 
numerous  specks  and  lines  of  dark  shadow 
between  the  wires,  is  just  what  is  wanted  to 
contrast  with  the  luminous  smoothness  of  the 
clear  mass  of  rock  crystal,  which  is,  as  it  were, 
encased  by  the  wire  work.  A necessary  element 
of  solidity  and  of  colour  is  admirably  provided 
by  the  four  foliated  clasps  or  clips,  by  which 
the  gold-work  is  secured  to  the  rock  crystal, 
and  by  the  oval  frame  surrounding  the  minia- 
ture painting.  All  these  parts  are  filled  with 
enamels,  outlined  and  divided  by  very  small 
twists  and  bound  together  by  twists  also. 
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CHAPTER  XXXIV. 

SAMPLES  OF  VARIOUS  TWISTS  AND  PLAITS. 

Figs.  80  to  83  inclusive  represent  a number  of 
trial  patterns,  made  of  wires  of  different  sizes 


By  the 
Author. 


Fig.  80. 


Simple  and  Compound 
Twists  of  Silver  Wire. 
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and  sections,  twisted  either  singly  or  in  groups  of 
two  or  more,  and  they  may  perhaps  give  some 
idea  of  the  almost  unlimited  number  of  variations 
which  may  be  obtained  by  these  processes. 

The  opportunities  for  Variation  are  incidentally 
demonstrated,  by  the  fact  that  it  is  often  quite 
astonishingly  difficult  to  repeat  a compound 
twist  accurately,  unless  the  most  careful  and 
detailed  notes  are  always  made,  not  only  of  the 
exact  sizes  of  all  the  component  parts,  but  also 
of  the  precise  degree  of  twisting  which  is  used 
in  each  one  of  them  individually,  and  in  the 
group  collectively  ; that  is  to  say,  of  the  number 
of  turns  that  are  taken  to  form  a twist  of  any 
given  length  ; and  it  is  also  necessary  to  make 
careful  notes  of  the  order  in  which  the  combi- 
nations are  made. 

Very  slight  changes  made  in  the  relative  sizes 
of  the  various  component  wires  entirely  alter  the 
proportions  of  the  resulting  twist,  and  it  these 
differences  are,  perhaps,  only  a little  greater,  the 
proportions  may  even  be  reversed,  so  that  the 
part  which  ought  to  be  the  most  important 
retires  into  insignificance.  Then,  again,  it  often 
makes  all  the  difference  how  far  a twist  is 
carried — sometimes  a close  twist  is  required, 
while  at  others  an  open  one  looks  much  better — 
and  it  is  often  quite  difficult  to  believe  that  two 
different  examples  are  really  composed  of  an 
> equal  number  of  wires  of  the  same  size,  the 
only  variation  being  in  the  degree  of  twisting. 


Fig.  Si. 


By  the 
Author. 


Simple  and  Compound 
Twists  of  Silver  Wire. 


222  SIMPLE  JEWELLERY 

Sometimes  all  the  constituents  of  a compound 
twist  are  made  to  follow  in  the  same  direction, 
but  in  other  cases  much  of  the  beauty  results 
from  inserting  a left-hand  twist  among  the  coils 
of  a right-hand  one.  Again,  in  combining  a 
set  of  separate  twists  in  order  to  form  a com- 
pound arrangement,  the  final  twisting  may  need 
to  be  done  in  the  opposite  direction  to  that  of 
the  individual  members.  By  this  means  the 
chain-like  effect  of  some  of  the  examples  in 
Fig.  82  is  produced.  Thus,  if  a length  of  plain 
right-hand  twist  is  made  out  of  two  round  wires 
twisted  together  very  tightly  from  left  to  right, 
and  if  this  length  of  twist  is  cut  up  into  two  or 
more  pieces  which  are  now  laid  side  by  side, 
then,  if  the  group  of  twists  be  turned  in  the 
direction  opposite  to  that  in  which  the  original 
twist  was  made — that  is  to  say,  if  the  group  is 
twisted  from  right  to  left — the  result  will  be 
that  while  the  composite  left-hand  twist  is  being 
formed,  all  the  separate  right-hand  twists  of 
which  it  is  composed  will  at  the  same  time  be 
gradually  ////twisted  ; and  the  more  closely  the 
composite  twist  is  twined,  the  more  open  will 
its  components  become  individually. 

But  as  these  components  are  being  forced  into 
close  contact  with  one  another  by  the  process  of 
composite  twisting,  it  follows  that  they  are  not 
individually  free  to  open  out  equally  in  all 
directions,  and  so  it  comes  about  that  they 
expand  in  that  direction  only,  in  which  they  are 
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free — that  is  to  say,  from  the  centre  outwards, 
and  thus  it  is  that  the  outside  turns  of  the 


Fig.  82. 

By  the  Compound  Twists 

Author.  of  Silver  Wire. 


separate  wires  bulge  out  in  the  manner  which  is 
apparent  in  several  of  the  twists  illustrated  in 
Fig.  82. 
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There  is  a certain  stage  in  the  formation  of 
this  particular  kind  of  compound  twist  when  all 
of  these  bulging  turns  come  into  line  with  each 
other,  vertically,  and  that  is  the  moment  at 
which  to  stop  the  twisting,  if  it  is  desired  to 
produce  the  chain-like  appearance. 

In  making  this  and  some  other  varieties  of 
twists,  it  is  often  an  open  question  how  many 
component  wires  or  twists  should  be  used. 
The  general  character  of  the  twist  may  be  the 
same  whether  it  has  two,  three,  four,  or  more 
components  ; but  in  addition  to  the  general 
distinguishing  characteristics  of  any  particular 
twist,  there  are  two  other  characteristics 
which  are  common  to  all  twists,  and  it  is 
desirable  to  understand  how  these  may  be 
varied. 

These  two  characteristics  may  be  conve- 
niently described  as  “ pitch,”  and  “ degree  of 
compactness.” 

The  pitch  of  a twist  decides  whether  the  lines 
of  the  spirals  appear  long  or  short,  steep  or 
the  reverse  ; while  the  degree  of  compactness 
decides  whether  the  turns  shall  be  in  close 
contact  one  with  another,  or  whether  they  shall 
be  separated  by  spaces.  But  there  are  instances 
where  the  degree  of  compactness  is  better 
described  by  the  character  of  a section  of  the 
twist  which  is  under  consideration.  In  such 
cases,  when  the  twist  is  cut  through,  it  will 
show  a section  varying  between  a circle  and  an 
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oblong,  according  as  the  degree  of  compactness 
is  great  or  little.  For  example,  a twist  made  of 
seven  round  wires  of  the  same  size  will  be 
circular  in  section,  but  one  made  of  the  same 


Fig.  83. 

By  the  Compound  Twists 

Author.  of  Silver  Wire. 
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wires,  laid  side  by  side,  will  give  a thin  oblong 
in  section. 

If  two  round  wires  are  twisted  together,  but 
not  tightly,  the  pitch  will  be  steep,  and  the 
degree  of  compactness  slight  ; and  in  proportion 
as  the  degree  of  compactness  is  increased  by 
further  twisting,  so  will  the  steepness  of  the 
pitch  be  diminished. 

Now,  sometimes  a plain  twist  of  this  kind  is 
wanted  which  shall  have  a very  full,  round,  com- 
pact appearance,  and  one  which  shall  at  the 
same  time  have  quite  a steep  pitch.  To  obtain 
this  effect,  three  or  four  or  even  more  wires  are 
twisted  together  instead  of  only  two.  The  addi- 
tion of  one  extra  wire  will  make  a considerable 
difference  in  the  degree  of  compactness,  with  any 
given  amount  of  twisting,  and  yet  the  general 
appearance  of  the  resulting  twist  will  remain 
similar  to  that  obtained  from  two  only  of  the 
same  wires  ; but  if  more  wires  are  added,  the 
resemblance  to  the  original  twist  will  not  be  very 
close.  In  compound  twists,  that  is  to  say  in 
those  which  contain  wires  of  different  sections,  or 
which  contain  some  plain  wires  as  well  as  others 
which  have  previously  been  twisted  together,  the 
final  effect  may  differ  according  to  whether  the 
various  components  are  all  twisted  together,  or 
whether  some  of  them  are  inserted  afterwards. 

The  examples  in  Figs.  84  and  85  are  mostly 
selected  from  those  already  illustrated  in  the  four 
preceding  plates,  but  they  are  altered  in  appear- 
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ance  very  considerably  by  a little  hammering. 
In  such  cases  it  is  sometimes  of  the  greatest  im- 
portance to  unwind  some  of  the  small  components 


Fig.  84. 

By  the  Simple  and  Compound  Twists 

Author.  of  Silver  Wire,  flattened. 
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after  the  compound  twist  has  been  made,  but 
before  any  hammering  has  been  done.  When 
the  small  members  have  been  removed,  the  large 
twist  may  be  flattened  without  disfiguring  the 
smaller  wires,  and  these  may  afterwards  be  re- 
placed uninjured.  In  this  way  a pleasant  contrast 
is  obtained. 

In  other  cases  a particular  effect  can  only  be 
obtained  by  inserting  a fine  twist  after  it  has  been 
hammered  flat,  in  a space  which  has  been  pre- 
pared for  it  in  a compound  twist. 

The  strain  which  is  exerted  upon  a wire  in  the 
process  of  twisting  is  so  great,  that  compound 
twists  when  they  include  beaded  wire  must  first 
be  made  with  plain  wire  of  the  same  diameter  as 
the  beaded  wire.  The  plain  wire  is  unwound 
and  removed  after  the  twisting  is  finished,  and 
the  beaded  wire  is  then  inserted  in  the  space  left 
by  it,  without  any  risk  of  breakage. 

In  addition  to  the  many  variations  which  are 
possible  with  simple  and  compound  twists,  there 
is  also  much  that  is  interesting  and  beautiful  to 
be  done  by  plaiting  wire. ' Some  examples  are 
shown  in  Fig.  86,  where  a few  are  illustrated 
both  before  and  after  having  been  hammered 
flat. 

This  produces  an  exceedingly  decorative  effect 
in  some  plaits  owing  to  the  fact  that  the  spread- 
ing of  the  wires  under  the  hammer  varies  in 
amount  according  as  to  whether  another  wire 
crosses  underneath  or  not. 
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But  apart  from  the  alterations  produced  by 
different  amounts  of  hammering,  quite  consider- 


By  the 
Author. 


Fig.  85. 

Simple  and  Compound  Twists 
•of  Silver  Wire,  flattened. 
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able  variations  are  obtainable  from  equal  numbers 
of  the  same  kind  and  size  of  wire,  merely  by 
changing  the  ways  in  which  the  wires  are 
grouped.  Thus  twelve  plain  round  wires  may 


Fig.  86. 

Plaits  of  Silver  Wire,  some 
of  them  flattened. 


By  the 
Author 
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be  plaited  together  as  three  sets  of  four,  or  as 
four  sets  of  three,  or  as  six  sets  of  two  each. 
Moreover,  if  six  sets  of  two  wires  each,  be 
plaited  together,  there  are  at  least  three  different 
ways  of  doing  it,  and  each  of  these  ways  pro- 
duces a distinctly  different  pattern  of  plait. 

It  will  also  be  observed  that  one  of  the  sample 
plaits  illustrated  in  Fig.  86  displays  the  decora- 
tive value  obtained  by  introducing  fine  twists 
between  plain  wires  in  a broad  plait,  while  in 
another  a bold  rich  effect  results  from  a similar 
use  of  beaded  wire. 
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CHAPTER  XXXV. 

SOME  PRACTICAL  CONSIDERATIONS. 

The  student,  who  with  patience  and  intelli- 
gence has  followed  the  exercises  which  I have 
outlined  or  suggested  up  to  this  point,  will  not 
need  many  working  instructions  to  enable  him 
to  pursue  investigations  into  the  methods  of 
making  twists  and  plaits;  but  there  are  a few 
essential  points  which  it  may  perhaps  be  well  to 
enumerate. 

In  the  first  place,  it  will  be  readily  appreciated 
that  in  order  to  make  an  even,  regular  twist, 
whatever  wire  or  wires  are  used,  they  must  all  be 
thoroughly  and  evenly  annealed,  before  the  twist- 
ing is  begun.  It  will  also  be  evident  that,  if  the 
twist  is  to  be  a close  one,  that  is  to  say,  one 
which  has  a great  many  turns,  it  is  quite  possible 
that  one  or  more  additional  annealings  may  be 
necessary  as  the  work  progresses,  in  order  to  pre- 
vent any  of  the  wires  from  snapping  asunder 
under  the  very  severe  strain  that  can  easily  be 
put  upon  them  by  torsion.  The  wire,  too,  must 
be  made  perfectly  straight,  before  the  twisting 
begins,  either  by  stretching  it,  or,  in  the  case  of 
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beaded  wires  which  will  not  stand  much  stretch- 
ing, by  light  tapping  with  a wooden  or  horn 
mallet  on  a flat  bench. 

Any  wire  which  has  one  or  more  flat  sides 
will  give  a decorative  effect  when  twisted  by 
itself ; but,  in  order  to  produce  an  effect  with 
round  wire,  at  least  two  lengths  must  be  twisted 
together. 

Where  a considerable  number  of  wires  are  to 
be  twisted  together,  it  is  often  necessary  to  solder 
them  all  together  just  at  the  two  ends,  before 
twisting.  It  is  also  often  necessary  to  bind  all 
the  wires  together,  temporarily,  while  they  are 
in  straight  lengths,  with  fine  iron  binding  wire, 
or  with  thread,  in  order  to  make  sure  that  they 
shall  all  be  kept  in  their  proper  relative  positions 
during  the  early  stages  of  the  twisting,  when 
otherwise  there  might  be  a danger  of  their 
“ crossing.”  When  this  is  done,  if  iron  wire  is 
used  it  must  be  wound  round  in  the  direction 
opposite  to  that  which  the  twist  will  take,  so 
that  as  the  twist  progresses  the  iron  wire  comes 
gradually  loose.  If  it  was  bound  the  same  way 
as  the  twist,  it  would  get  tighter  at  each  turn, 
and  would  cut  the  surface  of  the  silver  wires, 
and  permanently  disfigure  them. 

The  very  smallest  twists  are  generally  made  of 
pure  unalloyed  silver,  ordinarily  described  as 
“ fine  ” silver  ; and  the  reason  for  this  is  that 
these  very  minute  twists  are  apt  to  melt  while 
being  soldered,  whereas  fine  silver  will  stand 
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exposure  to  a higher  temperature  than  standard 
silver  will  bear,  before  it  will  be  liable  to  melt. 

Fine  silver  is  also  used  for  plaits  when  it  is 
desired  to  make  them  very  close,  because  it  is  so 
much  softer  than  standard  silver,  which  is  much 
more  springy.  But  it  must  be  borne  in  mind 
that  the  softness  of  fine  silver  makes  it  unsuitable 
for  parts  which  will  be  exposed  to  any  consider- 
able amount  of  wear  and  tear.  These  remarks 
as  to  the  use  of  fine  silver  apply  equally  to  fine 

g°ld- 

When  the  smallest  twists  are  being  soldered, 
“ easy  ” solder  is  sometimes  used — that  is  to  say, 
a kind  which  will  melt  at  a rather  lower  tempera- 
ture than  best  hard  solder. 

In  soldering  bands  or  rings  of  these  small 
twists,  to  more  solid  parts,  care  must  be  taken  to 
heat  the  work  gradually  and  evenly.  If  the 
twist  catches  the  heat  too  suddenly,  it  will  be- 
come red-hot  in  an  instant,  and  it  will  expand  so 
much  quicker  than  the  surrounding  parts,  that 
there  will  be  a great  danger  of  its  bulging  out 
loose,  and  it  is  impossible  to  solder  small  twists 
neatly  unless  they  fit  quite  tightly  round  the 
parts  they  encircle.  But,  while  keeping  the 
flame  from  heating  the  twist  suddenly,  this 
must  not  be  allowed  to  remain  too  cool,  or  else 
the  expansion  of  the  parts  within  may  easily 
burst  it. 

A length  of  fine  twist  which  is  to  encircle  a 
more  solid  part,  should  always  have  its  ends 
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securely  soldered  together  before  it  is  applied  to 
the  part  to  which  it  is  going  to  be  attached,  and 
the  ring  so  made  should  be  slightly  too  small,  so 
that  it  must  be  stretched  a little  in  order  to 
spring  it  on  to  its  place.  If  the  ring  of  twisted 
wire  is  to  be  soldered  around  a band  or  collar 
which  has  a projecting  rim  of  some  kind  that 
forms  an  angle  for  the  twist  to  lie  in,  then  its 
own  springiness  will  keep  it  in  position  while  it 
is  being  soldered. 

But  if  there  is  no  projection  of  that  kind,  or  if 
the  twist  has  to  be  soldered  on  to  the  edge  of  a 
disc  or  of  another  wire,  then  a very  slight  nick 
must  be  filed  or  cut  for  the  twist  to  lie  in. 

The  solder  for  securing  very  fine  twists  may  be 
applied  in  the  form  of  dust,  which  is  produced 
by  filing  a piece  of  the  solder  ; for  otherwise  it 
is  difficult  to  put  it  on  in  small  enough  quanti- 
ties, and  if  there  is  too  much  solder  the  twist 
will  be  “ blinded,’’  that  is  to  say,  it  will  be 
flooded  with  solder,  and  will  no  longer  look  like 
a twist. 

Wires  for  very  small  twists  may  be  con- 
veniently held  in  the  pin  tongs  or  slide  tongs 
while  being  twisted.  Larger  wires  will  often 
require  a hand  vice  to  hold  them  securely  enough 
for  this  purpose,  but  beechwood  clams  will  serve 
for  most  of  the  twists  which  the  jeweller  is 
likely  to  need,  if  a hand  vice  is  not  available.* 


* The  above-mentioned  tools  are  all  illustrated  in  Fig.  40,  p.  98 
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When  a long  length  of  plain  twist  has  to  be 
made,  if  no  lathe  or  polishing  spindle  is  available 
for  rotating  it  quickly,  then  the  best  plan  is  to 
fix  one  end  in  a vice,  or  even  by  a few  turns 
round  a nail  in  the  bench.  When  one  end  has 
been  secured,  the  free  end  has  a loop  made  in  it, 
which  is  passed  through  a short  bit  of  tube  held 
in  the  left  hand,  and  this  loop  is  threaded  on  to 
any  small  straight  rod  from  three  to  six  inches 
long,  which  will  prevent  the  wire  from  slipping 
back  through  the  tube.  This  rod  can  then  be  spun 
round  and  round  with  the  first  finger  of  the  right 
hand,  so  as  to  twist  the  wire  very  rapidly.  If 
the  tube  is  small  in  diameter,  a long  French  nail 
will  do  very  well  for  the  rod. 
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OF  CERTAIN  OTHER  ORNAMENTAL  PROCESSES. 

These  and  the  other  methods  of  constructing 
ornamental  details  which  have  been  illustrated 
in  the  preceding  chapters,  are  the  bequest  of  the 
experience  of  ages,  to  which  I have  endeavoured 
to  add,  here  and  there,  some  small  contribution 
derived  from  personal  experience,  and  from  indi- 
vidual experiments  which  have  interested  and 
helped  me.  I believe  that  such  methods  must 
always  be  valuable,  especially  to  those  jewellers 
whose  abilities  lie  rather  in  the  handling  of 
materials,  and  in  the  composition  of  designs  by 
means  of  selection  and  arrangement,  than  in  the 
more  abstract  methods  of  the  sculptor  or  the 
painter. 

Those  who  approach  jewellery  from  these 
latter  points  of  view,  will  generally  find  their 
best  opportunities  in  some  of  its  other  branches, 
which  I have  not  attempted  to  touch  upon,  such 
as  repousse  and  chasing,  carving,  modelling  and 
casting,  engraving,  damascening,  enamelling,  and 
niello-work.  But  to  them  also  the  more  con- 
structive processes  are  of  the  utmost  value  in 
design,  as  well  as  for  acquiring  some  very  essential 
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parts  of  the  jeweller’s  technique,  and  on  the 
other  hand,  a limited  use  of  all  the  other  treat- 
ments just  enumerated  above,  is  perfectly  well 
within  the  reach  of  any  intelligent  craftsman, 
even  though  he  does  not  attempt  to  produce 
iewellery  of  a sculpturesque  or  of  a pictorial  type. 
At  the  same  time,  it  is  perhaps  hardly  necessary 
to  add  that  they  can  only  be  carried  to  their 
highest  perfection  by  those  who  have  gifts  of 
a very  different  order  from  the  accomplishments 
of  the  ordinary  craftsman. 

The  various  punches  of  the  repousse  worker 
may  be  used  in  different  ways,  and  although 
when  handled  with  sufficient  skill,  they  will 
render  the  most  subtle  modelling,  or  the  most 
masterly  drawing,  without  leaving  any  impress 
of  their  own  shape,  yet  the  more  primitive 
method  of  handling  them,  whereby  numerous 
separate  impressions,  made  by  these  punches, 
gradually  produce  an  ornamental  pattern,  is  not 
to  be  despised. 

A few  fairly  good  examples  of  this  kind  of 
treatment  occur  in  the  buttons  shown  in  Fig.  87, 
which  are  examples  of  the  simple  charm  to  be 
obtained  by  a “ bossy  ” treatment  of  sheet  silver, 
and  of  the  value  of  very  direct  and  even  rude 
methods  of  decoration.  Comparison  with  Fig.  29 
will  show  how  in  two  cases  the  decorative  effect 
of  constructional  wire-work  has  given  the 
repousse  worker  an  idea  for  a design,  but  these 
examples  do  not  give  any  idea  of  the  very  dainty 
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and  beautiful  borders  and  other  enrichments 
which  may  not  only  be  produced,  but  may  even 
be  suggested  and  originated  in  this  way. 


Fig.  87. 

Dome-shaped  Buttons  made  of  sheet  silver.  Dutch  and  Italian. 

Such  ornaments  need  not  necessarily  be 
geometric,  although  the  tools  are  particularly 
appropriate  to  that  kind  of  treatment,  but 
pleasant  simple  designs,  suggestive  of  creeping 
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plants,  with  leaves  and  flowers  branching  out 
from  undulating  stalks,  occur  naturally  to  the 
craftsman  when  he  begins  to  learn  how  to  use 
the  punches,  and  the  patterns  which  arise  from 
making  clusters  of  grains,  and  from  bending  and 
interlacing  wire,  are  easily  imitated  in  repousse 
work  with  satisfactory  results. 

Fig.  88  contains  a series  of  examples  of  simple 
cast  silver  ornaments  of  good  traditional  forms  ; 
but  in  many  of  them  there  is  an  unfortunate 
tendency  to  imitate  designs  which  belong  really 
to  objects  constructed  out  of  wire  and  sheet  and 
grains — a practice  which  cannot  be  defended. 

On  the  other  hand,  it  is  a mistake  to  imagine 
that  there  is  no  craftsmanship  in  casting,  or  that 
it  is  a process  which  should  always  and  without 
exception  be  avoided  by  the  jeweller.  There 
are  many  dangers  in  the  path  of  any  jeweller 
who  becomes  too  fond  of  it  ; the  occasions  on 
which  its  use  is  legitimate  or  necessary  for  him 
are  infrequent ; and  certainly  the  student  who  is 
beginning  to  learn  this  craft,  should  not  meddle 
with  casting  at  all,  until  he  has  mastered  all  the 
alternative  “building  up  ” methods,  and  is  a 
sufficiently  expert  workman  to  be  able  to  make 
his  own  patterns,  (from  which  the  castings  will 
be  made),  well  enough  to  be  sure  of  obtaining 
good  clean  results. 

Quite  a simple  use  of  enamels,  such  as  is  well 
within  the  reach  of  those  whom  one  may  perhaps 
conveniently  and  without  offence  describe  as 


Fig.  88. 

By  permission  of  Silver  Betrothal  Clasps. 

H.  B.  Bompas,  Esq.  Norwegian. 
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plain  craftsmen,  is  well  exemplified  in  Fig.  89, 
where  the  enamel  contrasts  pleasantly  with  the 
light  open-work  surrounding  the  flowers.  The 
filigree-work  of  this  necklace  is  fairly  restrained 
in  design,  but  without  the  added  interest  of  the 
enamelled  parts  it  might  be  rather  monotonous, 
and  these,  moreover,  introduce  not  only  a fresh 
element  of  charm  in  the  design,  but  also  a 
valuable  contribution  of  strength  and  stiffness 
in  the  construction. 

If  I refrain  from  dealing  in  a more  detailed 
way  with  these  and  the  other  treatments  men- 
tioned above  (p.  237),  it  is  because  I think  that 
they  should  only  come  after  the  student  has 
passed  through  a course  of  training  such  as  I 
am  here  endeavouring  to  sketch  out,  and  because 
their  practice  is  not  so  directly  suggestive  of 
decorative  patterns  ; nor  does  it  inevitably  yield 
so  rich  a harvest  of  motifs  for  design  as  does 
the  handling  of  wire.  Nevertheless,  elementary 
repousse  work  should  come  quite  early  in  the 
craftsman’s  training,  and  I think  I have  said 
enough  about  it  just  to  show  that  it  is  suscep- 
tible of  methods  which  are  not  so  very  different 
from  those  employed  in  producing  the  patterns 
composed  of  circular  forms  illustrated  in  Figs.  27, 
28,  30,  and  31,  or  even  from  those  built  up  out 
of  the  other  small  units  illustrated  in  Fig.  60. 


Fig.  89. 

Victoria  and  Silver  Necklace,  enamelled. 

Albert  Museum.  Swiss.  17th  century. 
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CHAPTER  XXXVII. 


THE  SETTING  AND  USE  OF  PRECIOUS  STONES. 

One  other  process  which  is  absolutely  essen- 
tial to  every  jeweller  must  at  least  be  given  a 
bare  mention,  and  that  is  the  setting  of  precious 
stones,  which  really  includes  several  processes  ; 
but  illustrations  of  all  the  various  different  ways 
of  doing  this  hardly  come  within  the  scope  of 
this  little  book,  which  aims  principally  at  giving 
an  analysis  of  one  or  two  of  the  most  simple 
methods  of  design,  and  a few  suggestions  as  to 
ways  of  tackling  such  elementary  processes  as 
are  necessary  to  the  practice  of  these  methods, 
and  to  the  making  of  the  ornaments  thereby 
suggested. 

The  main  principle  of  most  of  the  methods 
by  which  stones  are  set,  is  that  the  under  side  of 
the  stone  rests  on  a ledge,  or  on  the  shoulders  of 
a number  of  small  projecting  pieces,  and  that  it 
is  kept  in  position,  either  by  a collar  of  metal 
standing  up  from  the  ledge,  fitting  closely  round 
the  stone,  and  pressing  it  home  as  a result  of  the 
top  edge  of  the  collar  being  contracted,  and  this 
is  called  a plain  collet  setting  ; or  else  the  small 
projecting  pieces  stand  up  in  a similar  way 
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Fig.  90. 


Silver  Pendant  and  Chain. 
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around  and  slightly  above  the  stone,  and  their 
tips  are  then  bent  down  until  they  press  firmly 
on  it,  in  which  case  it  is  called  a coronet  or 
claw  setting.  These  methods  are  capable  of 
many  interesting  variations  and  elaborations,  and 
often  form  important  features  in  the  whole 
design. 

Another  method,  probably  the  most  primitive 
of  all,  is  to  drill  a hole  right  through  the  stone 
and  pass  a wire  through  it,  the  end  of  the  wire 
being  spread  out,  or  twisted  into  a knot.  This 
method,  or  a modification  of  it,  in  which  the 
hole  is  only  drilled  part  way  through,  and  the 
wire  is  secured  on  the  principle  of  a dove-tailed 
joint,  is  much  used  for  pearls,  and  for  stones 
which  are  intended  to  hang  as  drops. 

Pearls,  pierced  and  hung  from  wires  passed 
through  them  occur  in  several  of  the  illustrations 
in  the  early  chapters,  eg .,  Figs.  1,  3,  5,  6,  14 
and  20  (pp.  12  to  45),  and  the  big  Byzantine  ear- 
rings in  Fig.  24  illustrate  particularly  well  what 
may  be  called  peg  setting,  for  many  of  the  pearls 
have  come  off,  leaving  the  pegs,  which  once  held 
them  in  place,  now  bare. 

Most  of  the  illustrations  of  jewellery  in  which 
other  precious  stones  occur  give  examples  of 
collet  settings,  either  quite  plain,  as  in  Figs.  90, 
91,  92  and  93,  or  serrated,  as  in  Fig.  73  (p.  207), 
or  otherwise  made  ornamental,  as  in  Figs.  2 and 
4 (pp.  14  and  17). 

Figs.  90  to  q 2 show  how  patterns  resulting 


Fig.  qi. 


By  the  Author. 


Silver  Pendant  and  Chain. 


24B  simple  jewellery 

from  the  arrangement  of  small  units  of  design 
may  be  combined,  and  enriched  in  various  ways, 
including  the  use  of  twisted  and  beaded  wires  ; 
and  these  objects  will  be  recognised  as  having 
already  appeared,  in  their  more  elementary  stages, 
in  Figs.  62,  63,  67,  68  and  69  (pp.  180  to  197). 

Fig.  90  illustrates  a pendant  made  out  of  one 
of  the  designs  shown  in  Fig.  62  (p.  180)  with  a 
chain,  whose  links  are  composed  alternately  of 
circular  forms  and  of  right-and-left-hand  twists, 
separated  by  plain  wire. 

Beaded  wire,  twists,  discs  and  domes  are  used 
to  enrich  and  strengthen  the  skeleton  form  out 
of  which  the  pendant  is  constructed  ; and  the 
middle  part  of  this  skeleton  is  itself  domed  into 
a fairly  bold  boss,  upon  which  the  central  stone 
is  set. 

Here  the  lines  of  the  design  are  all  repeated  and 
emphasised,  so  that  it  is  easy  to  trace  the  original 
skeleton  ; but  it  might  perfectly  well  have  been 
treated  quite  differently,  and  overlaid  with  other 
forms  in  a contrasting  arrangement,  which  would 
have  concealed  the  construction  instead  of  re- 
inforcing it.  Thus  a skeleton  design,  such  as 
those  developed  in  Chapter  XXIX.,  may  form 
the  basis  of  two  or  more  finished  pieces,  which 
may  eventually  differ  so  much  from  each  other 
that,  to  a casual  observer,  it  would  not  be  easy  to 
see  that  at  an  earlier  stage  they  were  identical. 

In  Figs.  91  and  92  the  lines  of  the  original 
designs  from  which  the  pendants  are  developed 
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have  been  somewhat  interrupted  and  concealed, 
by  the  addition  of  domes,  discs  and  clusters  of 
grains  in  the  case  of  Fig.  91,  and  of  stones, 
twists  and  clusters  of  grains  in  Fig.  89  ; hence 
their  derivation,  especially  in  the  case  of  Fig.  91, 
which  was  built  up  from  one  of  the  skeleton 
designs  in  Fig.  63,  is  not  quite  so  obvious.  On 
the  other  hand,  Fig.  93  (Frontispiece)  did  not 
seem  to  need  that  its  lines  should  be  either 
emphasised  or  interrupted,  and  the  units  out  of 
which  it  was  built  up  seemed  to  have  in  them- 
selves enough  variety  and  richness  to  be  left 
without  other  additions  than  some  precious  stones 
and  a few  isolated  grains  and  discs. 

In  such  a case,  however,  it  becomes  necessary 
to  make  other  additions  behind,  in  order  to 
supply  that  strength  and  stiffness  without  which 
such  an  ornament  would  be  unable  to  resist  the 
strain  of  ordinary  wear  and  tear  ; but  these,  im- 
portant as  they  are  constructively,  have  nothing 
to  do  with  the  design,  and  are,  in  fact,  invisible 
from  the  front.  The  collets  in  which  the  stones 
are  set,  as  also  the  discs  and  grains  which  cover 
or  fill  in  some  of  the  joints,  all  help  to  stiffen  and 
strengthen  the  construction,  but  they  are  not 
enough  by  themselves. 
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CHAPTER  XXXVIII. 

THE  QUESTION  OF  LOCAL  INDUSTRIES. 

Anyone  who  has  examined  and  thought  about 
the  kind  of  jewellery  to  which  I have  devoted 
most  of  my  space  in  this  work,  will  probably 
agree  that  it  is  largely  a matter  of  judicious 
selection  and  arrangement  ; and  that  is  one 
reason  why  it  is  such  a fascinating  craft.  While  it 
offers  endless  scope  to  the  skill  and  invention  and 
ideas  of  the  most  accomplished  artists,  it  does 
also  provide  a most  attractive  outlet  for  the 
abilities  and  industry  of  the  humblest  lover  or 
the  arts,  if  he  has  a moderate  capacity  for  using 
tools.  And  here  I venture  to  throw  out  a 
suggestion  which  I believe  may  be,  in  some 
degree,  capable  of  realisation. 

In  most  foreign  holiday  resorts  there  is  some, 
more  or  less  artistic  handicraft,  which  is 
practised  as  a local  industry,  dependent  mainly 
on  the  custom  of  visitors  ; and  I think  that  most 
people,  when  they  go  away  for  a holiday,  do 
like  to  find  local  productions  which  excite  their 
interest,  and  offer  them  opportunities  of  buying 
small  trifles,  directly  connected  with  the  place. 
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to  take  back  with  them  as  presents  for  friends 
at  home.  If  the  crafts  practised  in  these 
places,  are  of  such  a nature  that  the  visitors  can 
actually  watch  the  things  being  made,  so  much 
the  better,  for  an  inspection  of  the  workshops 
may  then  be  added  to  the  list  of  local  attractions. 

There  are,  of  course,  instances  of  this  kind, 
mostly  successful,  in  England,  such  as  those  at  Tun- 
bridge Wells,  Buxton,  Keswick,  and  Barnstaple, 
and  the  efforts  of  the  Home  Arts  and  Industries 
Association,  and  of  various  energetic  and  public- 
spirited  individuals,  have  done  much  to  foster 
the  growth  and  revival  of  local  arts  here  and 
there.  But  I think  it  is  true  that  provision  is 
most  frequently  made  in  a way  familiar  to  most  of 
us,  in  the  form,  say,  of  a mug,  or  an  ash  tray,  pro- 
claiming the  fact  that  it  is  a present  from 
Margate,  or  Blackpool,  as  the  case  may  be  ; 
though  one  suspects  that  it  really  comes  from 
Germany,  like  some  of  the  imitation  precious 
stones  sold  to  unsuspecting  travellers  by  the 
persuasive  Oriental.  Perhaps  one  reason  why 
our  holiday  resorts  are  deficient  in  local  crafts, 
is  that,  as  a nation,  we  seem  never  to  have  had, 
or  to  have  wanted,  any  peasant  jewellery  of  our 
own,  though  it  is  just  peasant  jewellery  which, 
at  foreign  places,  often  makes  the  most  successful 
appeal  to  the  purchasing  section  of  the  visitors. 

No  doubt  the  Anglo-Saxon  race  is,  for  the  most 
part,  stolidly  indifferent  to  the  pleasure  to  be 
derived  from  cultivating  the  aesthetic  faculties, 
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blindly  content  to  live  in  ugliness,  and  lazily 
averse  to  spending  its  leisure  industriously,  or 
productively.  But  the  determined  efforts  that 
are  being  made  to  establish  handicrafts  all  over 
the  country  and  to  revive  such  few  traditions  as 
we  can  boast  of,  have  already  begun  to  show 
how  much  artistic  ability  there  is  latent. 

The  great  difficulty,  however,  is  apt  to  be — 
designing — and  as  I have  had  full  personal  ex- 
perience of  that  difficulty  myself,  I am  the  more 
inclined  to  believe  that  the  method  upon  which 
I happen  to  have  stumbled,  whereby  designs 
suitable  for  simple  jewellery,  with  a certain 
degree  of  freshness  and  interest,  grow  of  them- 
selves in  an  apparently  unlimited  number  in 
nature’s  own  way — I believe  that  this  method 
does  present  a possible  solution. 

Most  holiday  resorts  have  either  a pier  or  else 
public  gardens,  where  it  would  seem  quite  natural 
to  find  a kiosk  containing  a display  of  local  pro- 
ductions offered  for  sale  ; and  such  a kiosk 
might  surely  be  financed  by  local  support,  the 
expenses  being,  of  course,  paid  out  of  com- 
mission on  sales,  which  should  easily  provide 
a sufficient  sum.  Then,  as  to  production. 
Where  no  craftwork  of  the  kind  is  already  made, 
the  best  chance  of  success  would  doubtless  lie  in 
avoiding  ambitious  work.  Buttons  and  clasps, 
muff  chains  and  simple  pendants,  can  be  made 
by  quick  students  who  have  a natural  facility 
for  handling  tools,  after  a very  few  months’ 
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training  under  a capable  teacher,  especially  if  no 
precious  stones  are  used.  Indeed,  if  the  training 
is  continued  steadily  from  day  to  day,  I would 
substitute  “weeks”  for  “months.” 

Moreover,  such  things  can  perfectly  well  be 
made  by  some  of  those  who  are  physically 
unable  to  follow  more  active  pursuits  ; and  that 
applies  particularly  to  the  small  wire  units 
illustrated  in  Fig.  60,  which  require  only  strong 
fingers,  tolerable  eyesight,  and  patience  ; and 
they  appear  to  me  to  provide  admirable  work 
for  cripples  having  those  qualifications. 

Except  during  the  period  of  learning,  when 
the  student  should  carry  each  exercise  right 
through  from  start  to  finish,  I see  no  harm  in  a 
moderate  amount  of  division  of  labour,  when 
large  numbers  of  the  same  unit  are  required. 

In  the  course  of  a year  a few  travelling 
instructors  could  teach  the  making  of  wire  units 
to  some  of  the  cripples  in  each  of  a large  number 
of  different  places,  and  even  the  more  difficult 
arts  of  soldering,  and  mounting,  and  stone-setting 
could  be  acquired  in  the  same  way,  or  by  a few 
selected  students  being  sent  to  the  nearest  good 
technical  school  for  a few  months.  The  outfit 
required  is  not  very  expensive,  and  the  benefits 
might  be  far-reaching. 

I believe  most  firmly  that  craftsmen  whose 
special  bent  lies  in  the  direction  of  jewellery,  but 
who  find  that  they  have  not  got  the  faculty  of 
inventing  fine  designs  for  important  works,  may 
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yet  produce  charming  and  beautiful  and  useful 
things,  if  they  will  only  allow  their  materials, 
their  tools,  and  their  common  sense  to  guide 
them.  But  I doubt  if  any  one  who  takes  up 
this  work  seriously,  on  some  such  lines  as  those  I 
have  indicated,  and  enjoys  it,  can  possibly  fail  to 
develop  some  power  of  design,  so  long  as  the 
mind  is  kept  constantly  alert  to  seize  every  sug- 
gestion of  design  offered  by  the  material,  and  so 
long  also  as  the  mind — and  fingers — are  not  al- 
lowed to  continue  repetitions  to  the  point  of  mak- 
ing the  work  mechanical.  We  must  not  go  on 
repeating  the  same  arrangement  for  long  without 
considering  what  alternatives  or  variations  are 
possible.  But  on  the  other  hand,  it  is  at  least 
doubtful  if  there  is  any  advantage  in  courting 
disappointment  by  premature  efforts  after  origi- 
nality. Once  again,  we  cannot  make  something 
out  of  nothing. 

Those  who  are  beginning,  and  tnose  who, 
having  begun,  may  have  become  conscious  of  a 
want  of  ideas  for  design,  will  do  well  to  limit 
their  practical  work  to  exercises  for  a while, 
taking  care  at  the  same  time  to  lose  no  oppor- 
tunity for  the  study  of  old  work — a study  which 
no  artist  is  ever  too  great  to  keep  up.  In  the 
foregoing  pages  I have  tried  to  show  that  the 
exercises  need  not  be  dull,  and  moreover  that 
their  results  may  be  developed  later  on  into  actual 
finished  pieces,  if  they  are  not  required  for 
permanent  reference. 
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Take  any  simple  unit  (such  as  the  little  bit  of 
wire  treated  of  in  Chapter  XXVIII.)  and  try 
what  you  can  make  of  it.  Don’t  trouble  about 
pencil  and  paper  for  that,  whether  you  can  draw 
with  ease  or  not  ; take  the  thing  itself,  and  try 
every  way  you  can  think  of  using  it,  with  the 
help  of  a few  simple  tools.  Follow  each  way 
and  each  by-way  right  out  to  its  logical  con- 
clusion. When  you  think  you  have  done  so — 
when  you  think  you  have  exhausted  every  possi- 
bility— just  put  it  away  for  a few  days  ; take  up 
something  else,  and  when  you  come  to  a standstill 
over  that,  go  back  to  the  other  exercise,  and  you 
will  probably  find  fresh  by-ways  opening  out  and 
leading  you  along  quiet,  unfrequented  paths, 
which  pencil  and  paper  would  never  have 
revealed  to  you.  Don’t  say,  “ Haven’t  I done 
nearly  enough  of  these  variations  ? ” but  rather, 
“ Is  there  no  other  possible  permutation  or  com- 
bination which  I might  try  now  ? ” The  early 
ones  will  doubtless  have  some  nice  things  amongst 
them,  but  so  also  in  all  probability  will  the  later 
and  less  obvious  ones  reward  your  perseverance 
no  less  richly. 

It  is  not  unlikely  also,  for  that  matter,  that 
some  arrangements  or  combinations  which,  when 
made,  look  ridiculously  obvious,  will  only  occur 
to  you  after  you  have  begun  to  wonder  whether 
you  have  not  about  exhausted  that  particular 
idea.  It  has  been  well  said,  “ Simplicity  is  the 
end  of  Art, — by  no  means  the  beginnining.” 
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CHAPTER  XXXIX. 

MECHANICAL  AIDS  TO  ARTISTIC  PRODUCTION. 

The  recommendation  that  these  ideas  be  fol- 
lowed right  out  to  their  logical  conclusion  was, 
perhaps,  rather  venturesome,  because  I know 
that  to  some  artists  logic  is  an  offence — a thing 
mechanical. 

Some  years  ago,  at  a discussion  on  “ Me- 
chanical Aids  to  Artistic  Production,”  a certain 
artist  for  whom  I have  a very  great  respect  and 
admiration,  summed  up  the  matter  in  rather  a 
brilliant  way,  something  like  this  : — He  wasn’t 
going  to  attempt  to  answer  all  the  arguments 
that  had  been  advanced  in  favour  of  mechanical 
aids,  for  he  was  too  much  lost  in  admiration  of 
the  perfect  logic  of  the  opening  paper.  He 
would  venture  to  say  it  was  even  too  logical  ; 
he  thought  that  perhaps  logic  might  be  said  to 
be — well,  to  be  a mechanical  aid — to  thought  ! 

I found  no  opportunity  just  then  to  consider 
quietly  whether  I really  agreed  or  not  ; but  in  a 
calmer  moment  it  did  occur  to  me  to  wonder 
whether  a mechanical  aid  to  thought  might  not 
really  be  rather  a desirable  thing.  Having  got 
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heretical  confession,  and  it  would  really  only  be 
contemptible  hypocrisy  to  conceal  the  fact  that  for 
my  part  I want  not  only  mechanical  aids  to 
thought,  but  even  aids  to  design,  which  in  that 
sense  of  the  word  may  also  be  said  to  be 
mechanical.  Not  mechanical  aids  in  their  most 
obvious  sense,  such  as  compasses  and  other 
instruments,  which  are,  of  course,  necessary 
enough  at  times  ; but  those  which  are  me- 
chanical in  the  sense  that  they  enable  us  to 
make  patterns  by  the  physical  handling  of 
tangible  units  of  design  such  as  those  which 
have  been  illustrated,  by  moving  them  about 
and  arranging  them  on  an  ordinary  table  with 
the  fingers  and  with  tweezers,  as  opposed  to 
the  pure  abstract  method  of  arranging  them 
with  elusive,  will-o'-the-wisp,  imaginary  fingers, 
on  the  shadowy  and  treacherous  tablets  of  the 
mind. 

And  now  I should  like  to  state,  with  all 
possible  clearness,  what  I think  may  be  expected, 
and  what,  on  the  other  hand,  I am  sure  must 
not  be  expected,  of  these  small  units,  which 
seem  to  be  offered  to  us  as  material  for  pattern- 
building, by  the  action  of  processes  incidental  to 
the  manipulation  of  the  precious  metals. 

I think  we  may  expect  two  good  results,  if 
the  units  are  made  and  utilised  intelligently,  and 
with  due  patience. 

(i.)  A steady  and  natural  growth  of  sound, 
able  craftsmanship. 
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(ii.)  An  increased  power  of  design. 

But  we  must  not  look  for  either  of  these 
results,  except  where  there  exists  a real  desire 
for  their  acquisition,  and  an  increased  power  of 
design  implies  that  some  such  power  is  already 
latent. 

Moreover,  I do  not  for  one  moment  suggest 
that  the  units  in  themselves  are  enough  to  bring 
about  the  birth  of  great  works  of  fine  art.  By 
no  means — though  even  here  they  may  perhaps 
prove  to  be  useful  accessories. 

It  is  well  to  remember  that  arts  which  are  not 
“ fine,”  but  only — shall  we  say — pleasant,  serve 
useful  purposes.  They  train  the  eye,  the  hand, 
the  memory,  the  patience,  and  they  foster  the 
growth  and  development  of  any  imaginative  or 
inventive  faculty  which  their  practitioners  may 
possess. 

They  are  easy  to  understand,  they  educate  the 
aesthetic  perceptions,  and  gradually  they  enable 
us  more  fully  to  understand  and  appreciate 
things  that  are  above  them,  the  works  of  great 
artists.  Some  of  these  lesser  arts  fulfil  another 
useful  function,  for  they  provide  a pleasant, 
innocent,  and  sometimes  even  a moderatelv 
profitable  occupation  for  those  who,  while  they 
are  not  without  some  degree  of  artistic  sensi- 
bility, must  yet  admit  the  possession  of  that 
object  of  derision  to  many  artists — I mean  a 
mechanical  mind.  However  serious  a limitation 
that  may  be,  it  is  a possession  of  which  no  one 
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need  really  feel  ashamed,  or,  rather,  I would 
say,  it  is  one  of  which  no  one  has  any  excuse 
for  feeling  ashamed.  Probably  the  possession  of 
a mechanical  mind  is,  as  a rule,  a bar  to  the 
attainment  of  success  in  the  higher  walks  of  art, 
although  the  very  greatest  artists  have  had 
minds  so  big,  that  the  perfect  development  of  all 
their  artistic  faculties  has  still  left  plenty  of  room 
for  a fairly  complete  mechanical  section  too. 

An  ability  to  turn  things  mechanical  to  artistic 
account  is  a gift  to  be  accepted  and  tended  in  all 
gratitude  and  humility,  and  in  its  cultivation 
there  may  be  a great  store  of  happiness. 

Everyone,  who  has  ever  produced  and  deve- 
loped an  original  idea,  well  knows  that  it  is  no 
exaggeration  to  describe  the  early  period  of  con- 
ception as  one  of  black  misery  and  depression, 
lightened  though  it  is  from  time  to  time  by 
dazzling  moments  of  intangible  hope,  as  a vague 
suggestion  of  what  is  coming  flits  across  the 
mental  vision  ; moments  of  exaltation  which  are 
generally  all  too  brief  and  rare. 

Now  this  kind  of  thing  may  be  gone  through 
for  what  may  seem  to  other  people  to  be  of 
singularly  small  interest  or  importance,  and  may 
be  none  the  less  real  and  painful  for  that.  And 
to  those  who  experience  something  of  this  kind 
every  time  they  struggle  after  an  original  design. 
I would  say  : Stop  a moment.  If  you  are  aiming 
at  something  truly  great,  then  by  all  means 
accept  the  necessity  for  the  struggle  bravely,  well 
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knowing  that  the  reward  for  anything  even  re- 
motely approaching  success  will  compensate 
abundantly — not  so  much  in  ultimate  realisation 
as  in  the  joy  of  the  conflict,  when  you  first  begin 
to  lay  hold  of  what  you  have  been  striving  after. 
But  if  what  you  want  is  only  a fresh  design  for  a 
trifling  thing,  a small  trinket,  or  what  not,  don’t 
cudgel  your  brains  too  much  for  an  original 
idea,  vaguely,  until  you  have  considered  whether 
for  that  kind  of  “ artistic  production  ” there 
does  not  perhaps  exist,  what  I have  been  rash 
enough  to  describe  as  a mechanical  aid. 
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APPENDIX  A. 

A LIST  OF  THE  TOOLS  AND  APPLIANCES 
MOST  NECESSARY  FOR  A BEGINNER. 

Mouth  blow-pipe  (Fig.  37,  l). 

Jewellers’  burner  (Fig.  35)  or  spirit  lamp  (Fig.  36). 

Note. — There  are  other  cheaper  spirit  lamps  made  for  jewellers, 
which,  though  not  so  convenient  as  the  one  which  is 
illustrated,  will  answer  well  enough. 

Prepared  charcoal  block  (Fig.  37,  o). 

Borax  saucer  (Fig.  44,  n)  or  a piece  of  slate. 

Compressed  borax  (Fig.  44,  m)  or  a few  borax  crystals. 

Small  brush  (Fig.  44,  l). 

Best  hard  silver  solder — say  J oz.  or  less. 

*Pair  of  snips  (Fig.  42,  a).  Cheaper  ones  or  even  an  old  pair 
of  nail  scissors  will  do  for  cutting  solder. 

Pointed  tweezers  (Fig.  42,  c). 

*4-inch  skew  nippers  (Fig.  40,  c). 

*4j-inch  round-nosed  pliers  (Fig.  40,  n).  The  ends  should  be 
nicely  rounded,  and  should  measure  about  50  thousandths 
of  an  inch  across. 

*5-inch  blunt-ended  snipe-nosed  pliers  (Fig.  40,  k). 

A light  hammer  with  a smooth  bright  face  (Fig.  41,  f). 

A small  flat  stake,  or  “ board  steady”  (Fig.  45,  b).  Need  not 
be  so  large  as  the  one  illustrated.  For  substitute,  see 

P-  I3I- 

Small  bottle  of  common  sulphuric  acid  (vitriol). 

Small  measuring  glass  to  show  teaspoons  or  drops. 

One  12-inch  length  of  round  steel  wire  of  each  of  the 
following  numbers,  which  refer  to  the  twist-drill  wire 
gauge.  Nos.  40,  46,  50,  54,  58. 

Some  standard  silver  wire  (for  sizes  see  Chapters  XV.  and 

* It  is  bad  economy  to  save  a few  pence  by  buying  foreign  tools. 
English  snips  and  pliers  are  very  much  better  than  the  foreign  ones  which 
are  sold  in  London. 


264 


SIMPLE  JEWELLERY 


XXIII).  Two  ounces  of  silver  wire  in  different  sizes 
would  last  some  little  time,  for  exercises. 

Some  flat  copper  or  gilding-metal  wire  for  practising  first 
exercises.  Size  19  X 24  I.S.G. 

Some  best  charcoal-iron  binding  wire.  This  can  be  had  in 
\ lb.  reels  (Fig.  37,  n).  Size  30  is  a useful  medium  size, 
but  it  is  an  advantage  to  have  it  in  several  sizes,  as,  say, 
26,  30  and  35.  If  only  two  sizes,  then  28  and  34. 

The  above-mentioned  tools  and  materials,  which  should 
cost  about  25s.  altogether,  would  enable  a beginner  to  make  a 
start.  The  most  important  of  the  other  tools  mentioned  in 
Chapters  XIV.  to  XXV.,  could  be  got  for  another  .£4. 


APPENDIX  B. 

GAUGES. 

Measurements  of  the  thickness  of  metal  sheets  and  wire 
are  amazingly  complicated  and  puzzling,  owing  to  the 
number  of  different  gauges  which  there  are  in  use,  and  to  the 
altogether  arbitrary  arrangement  of  numbers  by  which  the 
various  sizes  measured  are  distinguished.  There  seems  to  be 
no  valid  reason  why  thickness  should  not  always  be  measured 
by  the  same  gauge,  whatever  the  metal,  and  whether  it  is  of 
sheet  or  of  wire  ; nor  why  the  number  which  represents  this 
thickness,  should  not  always  indicate  that  the  thickness  in  ques- 
tion measures  just  that  number  of  thousandths  of  an  inch,  as 
Sir  Joseph  Whitworth  many  years  ago  urged  that  it  ought  to 
do.  But,  unfortunately,  gauges  are  rather  expensive  things, 
and  perhaps  it  is  natural  that  people  who  have  spent  money  on 
buying  the  old-fashioned  ones  should  prefer  to  go  on  using 
them,  and  so  the  old  arbitrary  measurements  remain  in  general 
use  and  in  pretty  general  confusion. 

It  is  not  my  purpose  to  add  to  the  bewilderment  of  the 
beginner  by  giving  particulars  of  all  the  different  thickness 
gauges  which  are  in  use  in  various  trades,  but  there  are  four,  of 
which  it  is  almost  necessary  for  him  to  have  some  knowledge. 
The  dealers  who  supply  jewellers’  materials  are  busy  people, 
and  if  a purchaser  cannot  ask  for  the  material  he  wants,  in  the 
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sizes  of  the  gauge  by  which  it  is  usually  measured,  he  is  likely 
to  be  kept  waiting. 

But  I do  not  advise  those  who  are  obliged  to  study  economy 
to  buy  any  one  of  those  four  gauges,  for  no  one  of  them  would 
be  sufficient  by  itself,  and  none  of  them  is  cheap.  If  the 
money  can  be  spared,  it  will  certainly  be  convenient  to  have  a 
standard  wire  gauge  and  a Birmingham  metal  gauge  (some- 
times called  the  Birmingham  plate  gauge)  ; but  a small  and 
simple  micrometer  gauge  (Fig.  94)  can  be  bought  for  consider- 
ably less  (the  one  illustrated  cost  3s.  6d.),  and  with  this  and  the 
comparative  table  in  Appendix  C,  p.  269,  you  are  independent 
of  the  rest.  Moreover,  with  the  micrometer  gauge  there  is 
never  any  doubt  about  a thickness,  whereas  with  the  other 
gauges,  if  accuracy  is  necessary,  various  qualifications  have  to 
be  used,  such  as  very  easy,  easy,  exact,  tight,  or  very  tight, 
especially  in  connection  with  the  larger  sizes.  But  on  the 
other  hand  it  does  require  a slight  mental  effort  to  learn  how 
to  read  measurements  from  the  micrometer  gauge,  and  if  it  is 
used  carelessly,  mistakes  are  liable  to  occur. 


B C 


Fig.  94. 

Micrometer  Gauge. 

Referring  to  the  illustration  of  the  micrometer  gauge  (Fig. 
94),  which  is  shown  slightly  larger  than  it  actually  is,  for 
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the  sake  of  clearness  ; the  object  to  be  measured  is  placed  in 
the  gap  a,  which  is  opened  or  closed  as  required  by  turning 
the  handle  c towards  you  or  away  from  you,  as  the  case 
may  be.  The  divisions  on  the  handle  c represent  thou- 
sandths of  an  inch,  and  it  will  be  seen  that  on  this  part  between 
the  o and  the  figure  5 there  are  five  spaces,  each  one  of  which 
represents  one-thousandth.  There  are  25  of  these  spaces  in 
the  circumference  of  this  handle,  so  that  each  time  the  handle 
makes  one  complete  revolution,  it  either  increases  or  reduces 
the  gap  by  25  thousandths  of  an  inch.  When  it  is  turned,  it 
moves  along  the  part  B,  horizontally,  to  the  extent  of  one 
of  the  divisions  marked  on  this  part  for  each  complete  revolu- 
tion. Each  such  revolution  represents  25  thousandths  of 
an  inch,  so  that  four  of  the  divisions  on  the  part  B 
represent  four  times  25  thousandths,  i.e.  100  thousandths,  and 
the  figures  visible  on  B thus  represent  1 and  2 hundred- 
thousandths.  As  the  gauge  is  illustrated  it  is  set  at  rather 
more  than  TWV  °f  an  inch>  and  if  the  line  o on  the  handle 
c had  been  exactly  level  with  the  horizontal  line  which 
runs  along  the  part  b just  below  the  figures  1,  2 ; then  the 
measurement  indicated  would  have  been  yowoi  l'e*  i °f  an  inch. 
When  the  gauge  is  closed,  so  that  there  is  no  longer  any  gap  at 
a,  the  “ sleeve”  of  the  handle  c conceals  all  the  divisions 
on  the  part  B,  and  the  line  o on  the  handle  c is  level  with  what 
remains  exposed  of  the  horizontal  line  on  the  part  b,  and  the 
gauge  is  at  zero. 

To  give  some  indication  of  the  meaning  of  the  small  measure- 
ments registered  by  this  gauge  to  those  who  are  not  familiar 
with  these  things — tuthf*  ls  t^le  thickness  of  ordinary  tissue 
paper  ; ■lo3o0//  that  of  a id.  postage  stamp  ; yjnn/7  that  of  a thin 
visiting  card  ; y-Jf  o-r/  that  of  a stout  postcard ; t&ti'o"  that  of  a 
well-worn  halfpenny. 

These  measurements  would  ordinarily  be  expressed  as 
decimals — *001",  *003'/,  *013",  ,0i6'/,  and  ’045"  respectively. 

Now  the  measurements  of  any  thickness-gauge  can  be  ex- 
pressed in  thousandths  of  an  inch,  that  is  to  say,  in  three  places 
of  decimals,  and  conversely,  a measurement  given  by  a micro- 
meter gauge  in  thousandths  of  an  inch,  can  be  converted  to  the 
nearest  equivalent  in  the  scale  of  any  other  thickness-gauge,  by 
reference  to  a comparative  table,  such  as  that  given  on  p.  269. 
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The  Birmingham  Wire  Gauge,  the  Birmingham  Metal 
Gauge  (or  Plate  Gauge),  and  the  Standard  Wire  Gauge  are  all 
of  them  moderately  thick  steel  plates,  with  a series  of  notches 
of  varying  widths  cut  in  their  edges,  each  notch  being  distin- 
guished by  a number,  which  has  no  other  significance  than  that 
the  notch  indicated  by  any  given  number,  is  one  size  larger  or 
smaller  than  the  one  which  bears  the  next  consecutive  number 
(Fig.  38,  a,  b).  The  variations  in  the  sizes  measured  by  the 
Birmingham  Wire  Gauge  are  very  irregular,  and  the  Standard 
Wire  Gauge,  which  is  more  systematically  graduated,  is  slowly 
taking  its  place.  But  as  both  are  in  use,  it  is  not  sufficient  to 
give  an  order  for  such-and-such  a size,  wire  gauge , without 
specifying  which  wire  gauge  is  referred  to  ; for  the  differences, 
though  in  many  of  the  sizes  quite  trifling,  are  in  other  sizes 
considerable,  and  nearly  always  sufficient  to  be  troublesome. 
Moreover,  there  are  various  other  wire  gauges,  such  as  the 
Lancashire  Gauge,  and  the  special  gauges  used  for  measuring 
“ needle- wire  ” and  “ music-wire.”  The  Twist-Drill  Steel- 
Wire  Gauge  (Fig.  38,  f)  is  merely  a steel  plate  with  circular 
holes  in  graduated  sizes  drilled  through  it,  and  numbered  con- 
secutively. It  is  used  for  measuring  the  fine  tool-steel  wire 
used  for  making  drills.  This  does  not  particularly  concern  the 
jeweller,  but  what  does  concern  him  in  connection  with  it,  is 
that  he  needs  some  of  this  wire  in  various  sizes  for  making 
rings,  as  described  on  p.  99,  and  it  is  a great  convenience  to  be 
able  to  give  the  numbers  by  which  the  sizes  are  distinguished, 
when  ordering. 

These  three  gauges  for  measuring  wire,  all  of  them  denote 
the  larger  sizes  by  the  lower  numbers,  so  that  size  1 is  larger 
than  size  2. 

But  this  order  is  reversed  in  the  Birmingham  Metal  Gauge 
(Fig.  38,  b),  by  which  gold  and  silver  sheet  are  generally 
measured,  so  in  this  gauge  size  1 is  smaller  than  size  2.  If 
you  are  afraid  of  not  being  able  to  read  the  measurements  of 
the  Micrometer  Gauge  correctly,  and  are  only  able  to  afford  to 
buy  one  gauge,  then  perhaps  the  Standard  Wire  Gauge  will  be 
the  most  useful.  The  usual  pattern,  whose  finest  notch  is 
No.  30,  will  not  measure  the  three  thinnest  sizes  of  sheet 
which  the  Metal  Gauge  gives  places  for ; but  on  the  other 
hand,  the  thickest  wire  which  the  Metal  Gauge  will  measure 
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is  only  half  the  size  of  the  largest  notch  in  the  Wire  Gauge, 
and  although  you  are  not  likely  to  need  silver  wire  as  thick  as 
that,  you  probably  will  occasionally  have  to  use  steel  wire  for 
making  rings,  which  could  not  be  measured  by  the  Metal 
Gauge.  Moreover,  the  Standard  Wire  Gauge  can  be  obtained 
with  finer  notches  going  on  to  No.  36,  and  with  these  you 
can  measure  the  thinnest  sheet  you  will  ever  need.  Only 
such  a gauge  is  expensive. 

Whether  you  have  a Standard  Wire  Gauge  or  a Micrometer 
Gauge,  the  table  on  p.  269  enables  you  to  ascertain  the  nearest 
equivalent  to  any  given  measurement  in  any  of  the  other 
gauges  mentioned  in  that  table. 

Some  examples  are  given  on  pp.  270,  271  to  explain  the 
method  of  using  the  table. 
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APPENDIX  C. 
COMPARATIVE  TABLES. 
TABLE  I. 


ColumnA. 

Distin- 

guishing 

Numbers. 

Column  B. 
I.S.G. 
Imperial 
Standard 
Wire  Gauge. 
Parts  of  an  inch. 

Column  C. 

B.W.G. 
Birmingham 
Wire 
Gauge. 
Parts  of  an  inch. 

Column  D. 
M.G. 

Birmingham 
Metal 
Gauge. 
Parts  of  an  inch. 

Column  E. 

T.D.G. 
Twist-drill 
Steel-wire 
Gauge. 
Parts  of  an  inch. 

Col  umnF 

Distin- 

guishing 

Numbers. 

Column  G. 

T.D.G. 
Twist-drill 
Steel-wire 
Gauge. 
Parts  of  an  inch. 

I 

•3OO 

'3O3 

*008 

•228 

37 

•IO4 

2 

•276 

•280 

•OO9 

•221 

38 

•IOI5 

3 

•252 

•258 

•OIO 

•213 

39 

•O995 

4 

•232 

*•238 

•012 

•209 

40 

*098 

5 

*2  I 2 

•218 

•OI4 

•2055 

4i 

•O96 

6 

•I92 

*200 

*Ol6 

*204 

42 

•0935 

7 

•I76 

•182 

•OI9 

•201 

43 

•089 

8 

•I  60 

•165 

*02  1 

•199 

44 

*086 

9 

#I44 

•149 

•023 

•I96 

45 

*082 

10 

•128 

•134 

•027 

•1935 

46 

•08  I 

1 1 

•1 16 

•120 

•031 

•I9I 

47 

•O785 

12 

*io4 

•107 

•035 

*189 

48 

•O76 

13 

•092 

•095 

•038 

•185 

49 

•073  • 

H 

•080 

•084 

■042 

•182 

5o 

•070 

15 

•072 

•073 

•047 

' I 80 

5i 

•067 

16 

•064 

•065 

•051 

*i  77 

52 

•0635 

17 

•056 

•058 

'°55 

•173 

53 

•0595 

18 

•048 

•050 

•060 

•1695 

54 

•055 

*9 

•040 

•043 

•063 

•166 

55 

•052 

20 

•036 

•0  37 

•065 

•161 

56 

•0465 

2 1 

•032 

•°34 

•068 

•159 

57 

*°43 

22 

•028 

•030 

•072 

•157 

58 

•042 

23 

•024 

•027 

•0  77 

1 54 

59 

•041 

24 

•022 

•025 

•082 

•152 

60 

•040 

25 

•020 

•023 

•090 

*H95 

26 

•018 

•021 

•100 

•147 

27 

•0164 

•019 

•1 1 2 

*H4 

28 

•0148 

•017 

•124 

•1405 

29 

0136 

•015 

•136 

•1 36 

30 

•0124 

•014 

•150 

•1285 

3 1 

•0116 

•010 

•120 

32 

•0108 

•009 

... 

• 1 16 

33 

•0100 

•008 

... 

,JI3 

34 

•0092 

•007 

... 

•iii 

35 

•0084 

•005 

... 

•1 10 

3 6 

•0076 

•004 

• 1 06 

See  footnote  on  page  272  re  measurements  involving  4 places  of  decimals. 
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Examples  to  explain  the  use  of  Table  I. 

Question  1. — To  find  the  I.S.G.  number  most  nearly 
equivalent  to  No.  54  T.D.G. 

Method  of  Procedure. 

No.  54  in  column  F *055  inch  in  column  G (T.D.G. ). 
In  column  B (I.S.G.)  the  measurement  nearest  to  *055  is 
•056  — No.  1 7 I.S.G.  Answer. 


Question  2. — To  find  the  I.S.G.  number  most  nearly 
equivalent  to  No.  40  T.D.G. 

Method  of  Procedure. 

No.  40  in  column  F = *098  inch  in  column  G (T.D.G.). 
In  column  B (I.S.G.)  the  measurements  nearest  to  *098  inch 
are  *092  inch  and  *104  inch,  each  of  these  being  equally  near 
to  ’098  inch,  and  they  are  respectively  equivalent  to  Nos.  13 
and  12  I.S.G.  (see  column  A). 

But  *092  inch  means  that  slot  No.  13  I.S.G.  is  92  thousandths 
of  an  inch  thick. 

Therefore  a wire  which  is  98  thousandths  of  an  inch  thick 
cannot  enter  that  slot. 

Therefore  No.  12  I.S.G.  whose  measurement  is  *104  is  the 
I.S.G.  number  nearest  to  No.  40  T.D.G.,  and  the  answer 
should  be  expressed,  No.  12  I.S.G.  Very  easy. 

Now  a glance  at  columns  F and  G shows  that  from  *092 
to  *104  inclusive,  there  are  no  less  than  six  T.D.G.  sizes 
against  which  the  I.S.G.  column  (B)  only  shows  two  (Nos.  12 
and  13),  and  as  the  smallest  of  these  six  T.D.G.  sizes  (No.  42) 
is  one  thousandth  of  an  inch  thicker  than  No.  13  I.S.G.,  it 
follows  that  they  all  belong  to  No.  12  I.S.G.,  and  that  the 
only  way  in  which  they  can  be  measured  with  the  I.S.G. 


COMPARATIVE  TABLES 


is  by  a complicated  system  of  verbal  qualifications,  as 
follows  : — 


T.D.G. 

I.S.G.  Equivalent. 

Sizes  in 

Size  in 

Numbers. 

decimals  of  an 

Number. 

decimals  of  an 

Qualifications. 

inch. 

inch. 

37 

•IO4 

( 

Tight. 

38 

•101 

Rather  easy. 

39 

•099 

) 12 

•104  / 

Easy. 

4° 

•098 

Very  easy. 

41 

•096 

Loose. 

42 

•093 

[ 

Quite  loose. 

This  example  shows  pretty  clearly  that  such  a system  of 
measurement,  if  system  it  can  be  called,  is  itself  quite  hope- 
lessly loose  and  unreliable,  and  that  the  use  of  the  Micrometer 
Gauge  provides  the  obvious  alternative. 

The  T.D.G.  sizes  selected  for  the  two  examples  given  on 
p.  270  could  also  in  the  same  way  be  converted  into  the 
nearest  equivalents  in  the  B.W.G.  and  M.G.  respectively, 
if  desired,  and  the  answers  would  be  as  follows  : — 


No.  54  T.D.G. 


\no.  17  M.G.  tight . 


(No.  12  B.W.G.  quite  loose , 
No.  40  T.D.G.  — -i  or 

! No.  26  M.G. 


TABLE  II. 

This  table  gives  the  outside  diameter  (in  decimals  of  an 
inch,  measured  by  the  Micrometer  Gauge),  of  various  small 
silver  rings  of  useful  sizes,  made  by  coiling  silver  wire  of  the 
specified  size  round  steel  wire  of  another  given  size.  It  also 
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states  the  diameter  of  the  grains  which  may  be  made  by 
melting  these  rings  : — 


SILVER  WIRE. 

Coiled 
Round 
STEEL 
WIRE  ... 

gives  RINGS  ... 

AND  THESE  RINGS 
WILL  MELT  INTO 

GRAINS. 

No.  of  Hole 
in  draw-plate 
(Fig.  38,  k). 

Thickness  of  Wire. 

No.  of  Hole 
in  T.D.G. 
(Fig.  38,  f). 

Diameter  of 
Rings. 

Diameter  of 
Grains. 

86 

*Ol8 

inch 

58 

'084  inch 

•048  inch 

80 

*•0205 

yy 

58 

•088  „ 

•055  „ 

76 

•026 

yy 

58 

•090  „ 

•062  „ 

73 

•0275 

yy 

58 

•107  „ 

•071  „ 

69 

•O315 

yy 

54 

•125 

•080  „ 

65 

•0335 

yy 

50 

•142  „ 

•09 1 „ 

62 

•0385 

yy 

46 

•162  „ 

•IOI  „ 

59 

•O48 

yy 

40 

•185  „ 

•I 14  » 

TABLE  III. 

WEIGHTS,  MEASURES  AND  STANDARDS. 
Troy  Weight — for  Gold  and  Silver. 

24  grains  . . .1  pennyweight  (dwt.). 

20  pennyweights  . . 1 ounce  (oz.). 

12  ounces  . . .1  pound  (lb.). 


An  ounce  (Troy)  is  heavier  than  an  ounce  (Avoirdupois) 


*The  small  cheap  micrometer  gauge  (Fig.  94)  does  not  register 
anything  less  than  one-thousandth  of  an  inch,  />.,  three  places  of 
decimals,  but  for  fine  wire  greater  accuracy  is  needed.  It  is  easy 
to  see  when  a measurement  comes  about  halfway  between  two  of 
the  divisions  on  the  sleeve  (c)  of  the  gauge  (Fig.  94),  and  this  half- 
thousandth is  expressed  by  a figure  5 in  the  fourth  decimal  place, 
and  it  represents  ■jodird  "20 00  2 ^^Todd* 
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the  former  containing  480  grains,  and  the  latter  43 7J  grains. 
A grain  is  the  English  unit  of  weight,  and  it  does  not  vary. 


A pound  (Troy)  is  lighter  than  a pound  (Avoirdupois),  but 
the  pound  weight  is  not  used  by  jewellers.  It  is,  however, 
well  to  remember  that  a pound  (Avoirdupois)  weighs  only  a 
trifle  more  than  14 J oz.  (Troy).  The  exact  equivalent  is 
14  oz.  1 1 d wts.  16  grs. 


A carat  is  the  unit  of  weight  for  precious  stones,  but  the 
less  valuable  stones  are  sold  by  the  pennyweight. 


1 carat  contains  approximately  3 grains. 

1 dwt.  (Troy)  contains  approximately  carats. 

1 oz.  (Troy)  do.  do.  152  carats. 


A carat  in  relation  to  the  purity  of  gold  means  simply  one 
twenty-fourth  part  of  the  gold. 


Thus,  “ fine  ” gold  contains  24  carats  of  pure  gold,  and  no  alloy  metal. 

22-carat  gold  contains  22  carats  of  pure  gold,  and  2 carats  of  alloy  metal. 

18-carat  gold  contains  18  carats  of  pure  gold,  and  6 carats  of  alloy  metal. 

15-carat  gold  contains  15  carats  of  pure  gold,  and  9 carats  of  alloy  metal. 

9-carat-gold  contains  9 carats  of  pure  gold,  and  15  carats  of  alloy  metal. 


Twelve  ounces  (Troy)  of  Standard  (or  Sterling)  Silver 
contain  1 1 ounces  and  2 pennyweights  of  pure  (or  <£  fine  ”) 
silver  and  18  pennyweights  of  alloy  metal. 


For  measuring  acids  and  other  liquids  the  beginner  will  find 
a teaspoon  to  be  a convenient  unit  for  rough  measurements. 
It  is  equivalent  to  a drachm. 


60  drops 


. 1 teaspoon. 

1 tablespoon. 


4 teaspoons  . 
2 tablespoons 
20  fluid  ounces 


. 1 fluid  ounce. 

. I pint. 
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H.  Robson 8vo,  *2 


Andes,  L.  Treatment  of  Paper  for  Special  Purposes.  Trans,  by  C.  Salter. 

nmo,  *2 
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Andrews,  E.  S.  Reinforced  Concrete  Construction...-. i2mo,  *i  25 

Theory  and  Design  of  Structures 8vo,  *3  50 

Further  Problems  in  the  Theory  and  Design  of  Structures.  ..  .8vo,  *2  50 

Annual  Reports  on  the  Progress  of  Chemistry.  Nine  Volumes  now  ready. 

Vol.  I.  1904,  Vol.  IX,  1912 8vo,  each,  2 00 

Argand,  M.  Imaginary  Quantities.  Translated  from  the  French  by 

A.  S.  Hardy.  (Science  Series  No.  52.) i6mo,  o 50 

Armstrong,  R.,  and  Idell,  F.  E.  Chimneys  for  Furnaces  and  Steam  Boilers. 

(Science  Series  No.  1.) i6mo,  o 5) 

Arnold,  E.  Armature  Windings  of  Direct-Current  Dynamos.  Trans,  by 

F.  B.  DeGress 8vo,  *2  00 

Asch,  W.,  and  Asch,  D.  The  Silicates  in  Chemistry  and  Commerce. 8vo,  *6  00 

Ashe,  S.  W.,  and  Keiley,  J.  D.  Electric  Railways.  Theoretically  and 

Practically  Treated.  Vol.  I.  Rolling  Stock i2mo,  *2  50 

Ashe,  S.  W.  Electric  Railways.  Vol.  II.  Engineering  Preliminaries  and 

Direct  Current  Sub-Stations i2mo,  *2  50 

Electricity:  Experimentally  and  Practically  Applied 12 mo,  *2  00 

Ashley,  R.  H.  Chemical  Calculations (In  Press.) 

Atkins,  W.  Common  Battery  Telephony  Simplified i2mo,  *1  25 

Atkinson,  A.  A.  Electrical  and  Magnetic  Calculations 8vo,  *1  50 

Atkinson,  J.  J.  Friction  of  Air  in  Mines.  (Science  Series  No.  14.) . . i6mo,  o 50 

Atkinson,  J.  J.,  and  Williams,  Jr.,  E.  H.  Gases  Met  with  in  Coal  Mines. 

(Science  Series  No.  13.) i6mo,  o 5o 

Atkinson,  P.  The  Elements  of  Electric  Lighting i2mo,  1 50 

The  Elements  of  Dynamic  Electricity  and  Magnetism 12010,  2 00 

Power  Transmitted  by  Electricity i2mo,  2 00 

Auchincloss,  W.  S.  Link  and  Valve  Motions  Simplified 8vo,  *1  50 

Ayrton,  H.  The  Electric  Arc 8vo,  *500 


Bacon,  F.  W.  Treatise  on  the  Richards  Steam-Engine  Indicator  . . i2mo,  1 00 


Bailes,  G.  M.  Modern  Mining  Practice.  Five  Volumes 8vo,  each,  3 50 

Bailey,  R.  D.  The  Brewers’  Analyst Svo,  *5  00 

Baker,  A.  L.  Quaternions 8vo,  *1  25 

Thick-Lens  Optics 12010,  *1  50 

Baker,  Benj.  Pressure  of  Earthwork.  (Science  Series  No.  56.)...i6mo, 

Baker,  I.  0.  Levelling.  (Science  Series  No.  91.) i6mo,  0 50 

Baker,  M.  N.  Potable  Water.  (Science  Series  No.  61.) i6mo,  o 50 

Sewerage  and  Sewage  Purification.  (Science  Series  No.  i8.)..i6mo,  o 50 

Baker,  T.  T.  Telegraphic  Transmission  of  Photographs i2mc,  *1  25 

Bale,  G.  R.  Modern  Iron  Foundry  Practice.  Two  Volumes,  nmo. 

Vol.  I.  Foundry  Equipment,  Materials  Used *2  50 

Vol.  II.  Machine  Moulding  and  Moulding  Machines *1  50 

Bale,  M.  P.  Pumps  and  Pumping i2mo,  1 50 

Ball,  J.  W.  Concrete  Structures  in  Railways Svo,  *2  50 

Ball,  R.  S.  Popular  Guide  to  the  Heavens 8vo,  *4  50 

Natural  Sources  of  Power.  (Westminster  Series.)  8vo,  *2  00 

Ball,  W.  V.  Law  Affecting  Engineers 8vo,  *3  50 

Bankson,  Lloyd.  Slide  Valve  Diagrams.  (Science  Series  No.  108.) . i6mo,  050 
Barba,  J.  Use  of  Steel  for  Constructive  Purposes 12 mo,  1 00 


Barham,  G.  B,  Development  of  the  Incandescent  Electric  Lamp. . . 8vo,  *2  00 
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Barker,  A.  F.  Textiles  and  Their  Manufacture.  (Westminster  Series.) 8vo,  2 00 

Barker,  A.  F.,  and  Midgley,  E.  Analysis  of  Textile  Fabrics 8vo,  3 00 


Barker,  A.  H.  Graphic  Methods  of  Engine  Design i2mo,  *1  50 

Heating  and  Ventilation 4to,  *8  00 

Barnard,  J.  H.  The  Naval  Militiaman’s  Guide i6mo,  leather  1 00 

Barnard,  Major  J.  G.  Rotary  Motion.  (Science  Series  No.  90.) i6mo,  051 

Barrus,  G.  H.  Boiler  Tests 8vo,  *300 

Engine  Tests 8vo,  *4  00 

The  above  two  purchased  together *6  00 

Barwise,  S.  The  Purification  of  Sewage 12m©,  3 50 

Baterden,  J.  R.  Timber.  (Westminster  Series.) 8*0,  *2  00 

Bates,  E.  L.,  and  Charlesworth,  F.  Practical  Mathematics i2mo, 

Part  I.  Preliminary  and  Elementary  Course . . *1  50 

Part  II.  Advanced  Course . _ ..  *1  50 

Practical  Mathematics nmo,  *1  50 

Practical  Geometry  and  Graphics i2mo,  *2  00 

Beadle,  C.  Chapters  on  Papermaking.  Five  Volumes i2mo,  each,  *2  00 

Beaumont,  R.  Color  in  Woven  Design 8vo,  *6  oo 

Finishing  of  Textile  Fabrics 8vo,  *4  co 

Beaumont,  W.  W.  The  Steam-Engine  Indicator 8vo,  2 50 

Bechhold,  H.  Colloids  in  Biology  and  Medicine.  Trans,  by  J.  G. 

Bullowa (/;;  Press.) 

Beckwith,  A.  Pottery 8vo,  paper,  060 

Bedell,  F.,  and  Pierce,  C.  A.  Direct  and  Alternating  Current  Manual. 

8vo,  *2  00 

Beech,  F.  Dyeing  of  Cotton  Fabrics 8vo,  *3  00 

Dyeing  of  Woolen  Fabrics 8vo,  *3  50 

Begtrup,  J.  The  Slide  Valve 8vo,  *200 

Beggs,  G.  E.  Stresses  in  Railway  Girders  and  Bridges (In  Press.) 

Bender,  C.  E.  Continuous  Bridges.  (Science  Series  No.  26.) i6mo,  o 50 

Proportions  of  Piers  used  in  Bridges.  (Science  Series  No.  4.) 

i6mo,  o 50 

Bennett,  H.  G.  The  Manufacture  of  Leather 8vo,  *4  50 

— Leather  Trades  (Outlines  of  Industrial  Chemistry).  8vo ..(In  Press.) 
Bernthsen,  A.  A Text  - book  of  Organic  Chemistry.  Trans,  by  G. 

M’Gowan nmo,  *2  50 

Berry,  W.  J.  Differential  Equations  of  the  First  Species,  nmo.  (In  Preparation.) 
Bersch,  J.  Manufacture  of  Mineral  and  Lake  Pigments.  Trans,  by  A.  C. 

Wright 8 vo,  *5  co 

Bertin,  L.  E.  Marine  Boilers.  Trans,  by  L.  S.  Robertson 8vo,  5 00 

Beveridge,  J.  Papermaker’s  Pocket  Book nmo,  *4  on 

Binnie,  Sir  A.  Rainfall  Reservoirs  and  Water  Supply 8vo,  *3  00 

Binns,  C.  F.  Ceramic  Technology 8vo,  *5  00 

Manual  of  Practical  Potting 8vo,  *7  50 

The  Potter’s  Craft nmo,  *2  00 

Birchmore,  W.  H.  Interpretation  of  Gas  Analysis nmo,  *1  25 

Blaine,  R.  G.  The  Calculus  and  Its  Applications nmo,  *1  5o 

Blake,  W.  H.  Brewers’  Vade  Mecum 8vo,  *4  00 


Blasdale,  W.  C.  Quantitative  Chemical  Analysis.  ..  . nmo.  (In  Press.) 

Bligh,  W.  G.  The  Practical  Design  of  Irrigation  Works 8vo,  *6  00 
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Bloch,  L.  Science  of  Illumination.  Tram,  by  W.  C.  Clinton &ro,  *2  50 

Blok,  A.  Illumination  and  Artificial  Lighting i2mo,  1 25 

Bliicher,  H.  Modern  Industrial  Chemistry.  Trans,  by  J.  P.  Millington. 

8vo,  *7  50 

Blyth,  A.  W.  Foods:  Their  Composition  and  Analysis 8vo,  7 50 

Poisons:  Their  Effects  and  Detection 8vo,  7 50 

Bockmann,  F.  Celluloid i2mo,  *2  50 

Bodmer,  G.  R.  Hydraulic  Motors  and  Turbines nmo,  5 00 

Boileau,  J.  T.  Traverse  Tables 8vo,  5 00 

Bonney,  G.  E.  The  Electro-platers’  Handbook i2mo,  1 20 

Booth,  N.  Guide  to  the  Ring-spinning  Frame nmo,  *1  25 

Booth,  W.  H.  Water  Softening  and  Treatment 8vo,  *2  50 

Superheaters  and  Superheating  and  Their  Control 8vo,  *1  50 

Bottcher,  A.  Cranes:  Their  Construction,  Mechanical  Equipment  and 

Working.  Trans,  by  A.  Tolhausen 4to,  *1000 

Bottler,  M.  Modern  Bleaching  Agents.  Trans,  by  C.  Salter.  . . . i2mo,  *2  50 

Bottone,  S.  R.  Magnetos  for  Automobilists nmo,  *1  00 

Boulton,  S.  B.  Preservation  of  Timber.  (Science  Series  No.  82.) . i6mo,  o 50 

Bourcart,  E.  Insecticides,  Fungicides  and  Weedkillers 8vo,  *4  50 

Bourgougnon,  A.  Physical  Problems.  (Science  Series  No.  1 13.)  i6mo,  o 50 

Bourry,  E.  Treatise  on  Ceramic  Industries.  Trans,  by  A.  B.  Searle. 

8vo,  *5  00 

Bow,  R.  H.  A Treatise  on  Bracing 8vo,  1 50 

Bowie,  A.  J.,  Jr.  A Practical  Treatise  on  Hydraulic  Mining 8vo,  5 00 

Bowker,  W.  R.  Dynamo,  Motor  and  Switchboard  Circuits 8vo,  *2  50 

Bowles,  O.  Tables  of  Common  Rocks.  (Science  Series  No.  i25.).i6mo,  o 50 

Bowser,  E.  A.  Elementary  Treatise  on  Analytic  Geometry nmo,  1 75 

Elementary  Treatise  on  the  Differential  and  Integral  Calculus . nmo,  2 25 

Elementary  Treatise  on  Analytic  Mechanics nmo,  3 00 

Elementary  Treatise  on  Hydro-mechanics nmo,  2 50 

A Treatise  on  Roofs  and  Bridges nmo,  *2  25 

Boycott,  G.  W.  M.  Compressed  Air  Work  and  Diving 8vo,  *4.00 

Bragg,  E.  M.  Marine  Engine  Design nmo,  *2  00 

Brainard,  F.  R.  The  Sextant.  (Science  Series  No.  101.) i6mo, 

Brassey’s  Naval  Annual  for  1911 8vo,  *6  00 

Brew,  W.  Three-Phase  Transmission 8vo,  *2  00 

Briggs,  R.,  and  Wolff,  A.  R.  Steam-Heating.  (Science  Series  No. 

67.) i6mo,  o 50 

Bright,  C.  The  Life  Story  of  Sir  Charles  Tilson  Bright 8vo,  *4  50 

Brislee,  T.  J.  Introduction  to  the  Study  of  Fuel.  (Outlines  of  Indus- 
trial Chemistry.) 8vo,  *3  00 

Broadfoot,  S.  K.  Motors,  Secondary  Batteries.  (Installation  Manuals 

* Series.) nmo,  *0  75 

Broughton,  H.  H.  Electric  Cranes  and  Hoists *9  00 

Brown,  G.  Healthy  Foundations.  (Science  Series  No.  80.) i6mo,  o 50 

Brown,  H.  Irrigation 8vo,  *5  00 

Brown,  Wm.  N.  The  Art  of  Enamelling  on  Metal nmo,  *1  00 

Handbook  on  Japanning  and  Enamelling ....nmo,  *1  50 

House  Decorating  and  Painting nmo,  *1  50 

History  of  Decorative  Art nmo,  *1  25 
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Brown,  Wm.  N.  Dipping,  Burnishing,  Lacquering  and  Bronzing 

Brass  Ware i2mo,  *i  oo 

Workshop  Wrinkles 8vo,  *i  oo 

Browne,  C.  L.  Fitting  and  Erecting  of  Engines 8vo,  *i  50 

Browne,  R.  E.  Water  Meters.  (Science  Series  No.  81.) i6mo,  o 50 

Bruce,  E.  M.  Pure  Food  Tests i2mo,  *1  25 

Bruhns,  Dr.  New  Manual  of  Logarithms 8vo,  cloth,  2 00 

half  morocco,  2 50 

Brunner,  R.  Manufacture  of  Lubricants,  Shoe  Polishes  and  Leather 

Dressings.  Trans,  by  C.  Salter 8vo,  *3  00 

Buel,  R.  H.  Safety  Valves.  (Science  Series  No.  21.) i6mo,  o 50 

Burns,  D.  Safety  in  Coal  Mines i2mo,  *1  00 

Burstall,  F.  W.  Energy  Diagram  for  Gas.  With  Text 8vo,  1 50 

Diagram.  Sold  separately *1  00 

Burt,  W.  A.  Key  to  the  Solar  Compass i6mo,  leather,  25) 

Burton,  F.  G.  Engineering  Estimates  and  Cost  Accounts i2mo,  *1  50 

Buskett,  E,  W.  Fire  Assaying i2mo,  *1  25 

Butler,  H.  J.  Motor  Bodies  and  Chassis 8vo,  *2  50 

Byers,  H.  G.,  and  Knight,  H.  G.  Notes  on  Qualitative  Analysis  . . . . 8vo,  *1  50 

Cain,  W.  Brief  Course  in  the  Calculus i2mo,  *1  75 

Elastic  Arches.  (Science  Series  No.  48.) i6mo,  o 50 

Maximum  Stresses.  (Science  Series  No.  38.) i6mo,  o 50 

Practical  Designing  Retaining  of  Walls.  (Science  Series  No.  3.) 

i6mo,  o 50 

Theory  of  Steel-concrete  Arches  and  of  Vaulted  Structures. 

(Science  Series  No.  42.) i6mo,  o 50 

Theory  of  Voussoir  Arches.  (Science  Series  No.  12.) i6mo,  o 50 

Symbolic  Algebra.  (Science  Series  No.  73.) i6mo,  o 50 

Campin,  F.  The  Construction  of  Iron  Roofs 8vo,  2 00 

Carpenter,  F.  D.  Geographical  Surveying.  (Science  Series  No.  37.).i6mo, 
Carpenter,  R.  C.,  and  Diederichs,  H.  Internal  Combustion  Engines. . 8vo,  *5  00 
Carter,  E.  T.  Motive  Power  and  Gearing  for  Electrical  Machinery . 8vo,  *5  00 

Carter,  H.  A.  Ramie  (Rhea),  China  Grass i2mo,  *2  00 

Carter,  H.  R.  Modern  Flax,  Hemp,  and  Jute  Spinning 8vo,  *3  00 

Cary,  E.  R.  Solution  of  Railroad  Problems  with  the  Slide  Rule.  . i6mo,  *1  00 

Cathcart,  W.  L.  Machine  Design.  Parti.  Fastenings 8vo,  *3  00 

Cathcart,  W.  L.,  and  Chaffee,  J.  I.  Elements  of  Graphic  Statics.  . 8vo,  *3  00 

Short  Course  in  Graphics i2mo,  1 50 

Caven,  R.  M.,  and  Lander,  G.  D.  Systematic  Inorganic  Chemistry. nmo,  *2  00 

Chalkley,  A.  P.  Diesel  Engines 8vo,  *3  00 

Chambers’ Mathematical  Tables 8vo,  1 75 

Chambers,  G.  F.  Astronomy iomo,  *1  50 

Charpentier,  P.  Timber 8vo,  *6  00 

Chatley,  H.  Principles  and  Designs  of  Aeroplanes.  (Science  Series 

No.  126) i6mo,  o 50 

• How  to  Use  Water  Power i2mo,  *1  00 

Gyrostatic  Balancing 8vo,  *1  00 

Child,  C.  D.  Electric  Arc 8vo,  *2  00 

Child,  C.  T.  The  How  and  Why  of  Electricity i2mo,  100 


D.  VAN  NOSTRAND  CO.’S  SHORT  TITLE  CATALOG 


7 


Christian,  M.  Disinfection  and  Disinfectants.  Trans,  by  Chas. 

Salter i2mo,  2 00 

Christie,  W.  W.  Boiler- waters,  Scale,  Corrosion,  Foaming 8vo,  *3  00 

Chimney  Design  and  Theory 8vo,  *3  od 

Furnace  Draft.  (Science  Series  No.  123.) i6mo,  050 

Water:  Its  Purification  and  Use  in  the  Industries 3vo,  *2  co 

Church’s  Laboratory  Guide.  Rewritten  by  Edward  Kinch 8vo,  *2  50 

Clapperton,  G.  Practical  Papermaking 8vo,  2 50 

Clark,  A.  G.  Motor  Car  Engineering. 

Vol.  I.  Construction *3  00 

Vol.  II.  Design (In  Press.) 

Clark,  C.  H.  Marine  Gas  Engines iamo,  *1  50 

Clark,  D.  K.  Fuel:  Its  Combustion  and  Economy i2mo,  1 50 

Clark,  J.  M.  New  System  of  Laying  Out  Railway  Turnouts i2mo,  1 00 

Clausen-Thue,  W.  ABC  Telegraphic  Code.  Fourth  Edition  . . nmo,  *5  00 

Fifth  Edition 8vo,  *700 

The  A 1 Telegraphic  Code 8vo,  *7  50 

Clerk,  D.,  and  Idell,  F.  E.  Theory  of  the  Gas  Engine.  (Science  Series 

No.  62.) i6mo,  o 50 

Clevenger,  S.  R.  Treatise  on  the  Method  of  Government  Surveying. 

i6mo,  morocco,  2 50 

Clouth,  F.  Rubber,  Gutta-Percha,  and  Balata 8vo,  *5  o^ 

Cochran,  J.  Concrete  and  Reinforced  Concrete  Specifications 8vo,  *2  50 

■ Treatise  on  Cement  Specifications 8vo,  *1  00 

Coffin,  J.  H.  C.  Navigation  and  Nautical  Astronomy icmo,  *3  50 

Colburn,  Z.,  and  Thurston,  R.  H.  Steam  Boiler  Explosions.  (Science 

Series  No.  2.) i6mo,  o 50 

Cole,  R.  S.  Treatise  on  Photographic  Optics i2mo,  1 50 

Coles-Finch,  W.  Water,  Its  Origin  and  Use .8vo,  *5  00 

Collins,  J.  E.  Useful  Alloys  and  Memoranda  for  Goldsmiths,  Jewelers. 

i6mo,  o 50 

Collis,  A.  G.  High  and  Low  Tension  Switch-Gear  Design 8vo,  *3  50 

Switchgear.  (Installation  Manuals  Series.) i2mo,  *050 

Constantine,  E.  Marine  Engineers,  Their  Qualifications  and  Duties.  3vo,  *2  00 

Coombs,  H.  A.  Gear  Teeth.  (Science  Series  No.  120.) i6mo,  o 50 

Cooper,  W.  R.  Primary  Batteries 8vo,  *400 

“ The  Electrician  ” Primers 8vo,  *5  00 

Part  I *1  50 

Part  II •• *2  50 

Part  III *2  00 

Copperthwaite,  W.  C.  Tunnel  Shields 4to,  *9  od 

Corey,  H.  T.  Water  Supply  Engineering 8vo  (In  Press.) 

Corfield,  W.  H.  Dwelling  Houses.  (Science  Series  No.  50.) . . . .i6mo,  o 50 

Water  and  Water-Supply.  (Science  Series  No.  17.) i6mo,  o 50 

Cornwall,  H.  B.  Manual  of  Blow-pipe  Analysis 8vo,  *2  50 

Courtney,  C.  F.  Masonry  Dams 8vo,  3 50 

Cowell,  W.  B.  Pure  Air,  Ozone,  and  Water nmo,  *2  00 

Craig,  T.  Motion  of  a Solid  in  a Fuel.  (Science  Series  No.  49.) . i6mo,  o 50 

Wave  and  Vortex  Motion.  (Science  Series  No.  43.) i6mo,  o 50 


8 


D.  VAN  NOSTRAND  CO/S  SHORT  TITLE  CATALOG 


Cramp,  W.  Continuous  Current  Machine  Design 8vo,  *2  50 

Creedy,  F.  Single  Phase  Commutator  Motors 8vo,  *2  00 

Crocker,  F.  B.  Electric  Lighting.  Two  Volumes.  8vo. 

Vol.  I.  The  Generating  Plant 3 o> 

Vol.  II.  Distributing  Systems  and  Lamps 

Crocker,  F.  B.,  and  Arendt,  M.  Electric  Motors 8vo,  *2  50 

CrocKer,  F.  B.,  and  Wheeler,  S.  S.  The  Management  of  Electrical  Ma- 
chinery  1 2 mo,  *1  00 

Cross,  C.  F.,  Bevan,  E.  J.,  and  Sindall,  R.  W.  Wood  Pulp  and  Its  Applica- 
tions. (Westminster  Series.) 8vo,  *2  00 

Crosskey,  L.  R.  Elementary  Perspective 8vo,  1 00 

Crosskey,  L.  R.,  and  Thaw,  J.  Advanced  Perspective 8vo,  1 50 

Culley,  J.  L.  Theory  of  Arches.  (Science  Series  No.  87.) i6mo,  o 50 

Dadourian,  H.  M.  Analytical  Mechanics i2mo,  *3  00 

Danby,  A.  Natural  Rock  Asphalts  and  Bitumens 8vo,  *2  50 

Davenport,  C.  The  Book.  (Westminster  Series.) 8vo,  *2  00 

Davies,  D.  C.  Metalliferous  Minerals  and  Mining 8vo,  5 00 

Earthy  Minerals  and  Mining 8vo,  5 00 

Davies,  E.  H.  Machinery  for  Metalliferous  Mines 8vo,  800 

Davies,  F.  H.  Electric  Power  and  Traction 8vo,  *2  00 

Foundations  and  Machinery  Fixing.  (Installation  Manual  Series.) 

i6mo,  *1  00 

Dawson,  P.  Electric  Traction  on  Railways 8vo,  *9  00 

Day,  C.  The  Indicator  and  Its  Diagrams i2mo,  *2  00 

Deerr,  N.  Sugar  and  the  Sugar  Cane 8vo,  *8  00 

Deite,  C.  Manual  of  Soapmaking.  Trans,  by  S.  T.  King 4to,  *5  00 

De  la  Coux,  H.  The  Industrial  Uses  of  Water.  Trans,  by  A.  Morris.  8vo,  *4  50 

Del  Mar,  W.  A.  Electric  Power  Conductors 8vo,  *2  00 

Denny,  G.  A.  Deep-level  Mines  of  the  Rand 4to,  *10  00 

Diamond  Drilling  for  Gold *5  00 

De  Roos,  J.  D.  C.  Linkages.  (Science  Series  No.  47.) i6mo,  050 

Derr,  W.  L.  Block  Signal  Operation Oblong  i2mo,  *1  50 

Maintenance-of-Way  Engineering (In  Preparation.) 

Desaint,  A.  Three  Hundred  Shades  and  How  to  Mix  Them 8vo,  *10  00 

De  Varona,  A.  Sewer  Gases.  (Science  Series  No.  55.) i6mo,  o 50 

Devey,  R.  G.  Mill  and  Factory  Wiring.  (Installation  Manuals  Series.) 

i2mo,  *1  00 

Eibdin,  W.  J.  Public  Lighting  by  Gas  and  Electricity 8v«,  *8  00 

Purification  of  Sewage  and  Water 8vo,  6 50 

Dichmann,  Carl.  Basic  Open-Hearth  Steel  Process i2mo,  *3  50 

Dieterich,  K.  Analysis  of  Resins,  Balsams,  and  Gum  Resins 8vo,  *3  00 

Dinger,  Lieut.  H.  C.  Care  and  Operation  of  Naval  Machinery  . . . i2mo,  *2  00 


Dixon,  D.  B.  Machinist’s  and  Steam  Engineer’s  Practical  Calculator. 

i6mo,  morocco,  1 25 

Doble,  W.  A.  Power  Plant  Construction  on  the  Pacific  Coast  (In  Press.) 


Dommett,  W.  E.  Motor  Car  Mechanism i2mo,  *1  25 

Dorr,  B.  F.  The  Surveyor’s  Guide  and  Pocket  Table-book. 

i6mo,  morocco,  2 00 

Down,  P.  B.  Handy  Copper  Wire  Table i6mo,  *1  00 
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Draper,  C.  H.  Elementary  Text-book  of  Light,  Heat  and  Sound  . . i2mo,  i oo 

Heat  and  the  Principles  of  Thermo-dynamics i2mo,  *2  00 

Dubbel,  H.  High  Power  Gas  Engines (In  Press.) 

Duckwall,  E.  W.  Canning  and  Preserving  of  Food  Products 8vo,  *5  00 

Dumesny,  P.,  and  Noyer,  J.  Wood  Products,  Distillates,  and  Extracts. 

8vo,  *4  50 

Duncan,  W.  G.,  and  Penman,  D.  The  Electrical  Equipment  of  Collieries. 

8vo,  *4  oo 

Dunstan,  A.  E.,  and  Thole,  F.  B.  T.  Textbook  of  Practical  Chemistry. 

i2mo,  *1  40 

Duthie,  A.  L.  Decorative  Glass  Processes.  (Westminster  Series.)  .8vo,  *2  00 


Dwight,  H.  B.  Transmission  Line  Formulas 8vo,  *2  00 

Dyson,  S.  S.  Practical  Testing  of  Raw  Materials 8vo,  *5  00 

Dyson,  S.  S.,  and  Clarkson,  S.  S.  Chemical  Works 8vo,  *7  50 

Eccles,  R.  G.,  and  Duckwall,  E.  W.  Food  Preservatives  . . . . 8vo,  paper,  o 50 

Eck,  J.  Light,  Radiation  and  Illumination.  Trans,  by  Paul  Hogner, 

8vo,  *2  50 

Eddy,  H.  T.  Maximum  Stresses  under  Concentrated  Loads 8vo,  1 50 

Edelman,  P.  Inventions  and  Patents i2mo.  (In  Press.) 

Edgcumbe,  K.  Industrial  Electrical  Measuring  Instruments 8vo,  *2  50 

Edler,  R.  Switches  and  Switchgear.  Trans,  by  Ph.  Laubach.  . .8vo,  *4  00 

Eissler,  M.  The  Metallurgy  of  Gold 8vo,  75° 

The  Hydrometallurgy  of  Copper 8vo,  *4  50 

The  Metallurgy  of  Silver 8vo,  4 00 

The  Metallurgy  of  Argentiferous  Lead 8vo,  5 00 

A Handbook  on  Modern  Explosives 8vo,  5 00 

Ekin,  T.  C.  Water  Pipe  and  Sewage  Discharge  Diagrams folio,  *3  00 

Eliot,  C.  W.,  and  Storer,  F.  H.  Compendious  Manual  of  Qualitative 

Chemical  Analysis i2mo,  *1  25 

Ellis,  C.  Hydrogenation  of  Oils 8vo.  (In  Press.) 

Ellis,  G.  Modern  Technical  Drawing 8vo,  *2  00 

Ennis,  Wm.  D.  Linseed  Oil  and  Other  Seed  Oils 8vo,  *4  00 

Applied  Thermodynamics 8vo,  *4  50 

Flying  Machines  To-day.  i2mo,  *4  50 

Vapors  for  Heat  Engines i2mo,  *1  00 

Erfurt,  J.  Dyeing  of  Paper  Pulp.  Trans,  by  J.  Hubner 8vo,  *750 

Ermen,  W.  F.  A.  Materials  Used  in  Sizing 8vo,  *2  00 

Evans,  C.  A.  Macadamized  Roads (In  Press.) 

Ewing,  A.  J.  Magnetic  Induction  in  Iron 8vo,  *4  00 

Fairie,  J.  Notes  on  Lead  Ores i2mo,  *1  00 

Notes  on  Pottery  Clays i2mo,  *1  50 

Fairley,  W.,  and  Andre,  Geo.  J.  Ventilation  of  Coal  Mines.  (Science 

Series  No.  58.) i6mo,  o 50 

Fairweather,  W.  C.  Foreign  and  Colonial  Patent  Laws 8vo,  *3  00 

Fanning,  J.  T.  Hydraulic  and  Water-supply  Engineering 8vo,  *5  00 


Fauth,  P.  The  Moon  in  Modern  Astronomy.  Trans,  by  J.  McCabe. 

8vo,  * 


2 00 
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Fay,  I.  W.  The  Coal-tar  Colors 8vo, 

Fernbach,  R.  L.  Glue  and  Gelatine 8vo, 

Chemical  Aspects  of  Silk  Manufacture nmo, 

Fischer,  E.  The  Preparation  of  Organic  Compounds.  Trans,  by  R.  V. 

Stanford nmo, 

Fish,  J.  C.  L.  Lettering  of  Working  Drawings Oblong  8vo, 

Fisher,  H.  K.  C.,  and  Darby,  W.  C.  Submarine  Cable  Testing  . . . .8vo, 


Fleischmann,  W.  The  Book  of  the  Dairy.  Trans,  by  C.  M.  Aikman. 

8vo, 

Fleming,  J.  A.  The  Alternate-current  Transformer.  Two  Volumes.  8vo. 

Vol.  I.  The  Induction  of  Electric  Currents 

Vol.  II.  The  Utilization  of  Induced  Currents 

Fleming,  J.  A.  Propagation  of  Electric  Currents 8vo, 

Centenary  of  the  Electrical  Current 8vo, 

Electric  Lamps  and  Electric  Lighting 8vo, 

Electrical  Laboratory  Notes  and  Forms 4to, 

A Handbook  for  the  Electrical  Laboratory  and  Testing  Room.  Two 

Volumes 8vo,  each, 

Fleury,  P.  Preparation  and  Uses  of  White  Zinc  Paints 8vo, 

Fleury,  H.  The  Calculus  Without  Limits  or  Infinitesimals.  Trans,  by 

C.  O.  Mailloux ( In  Press.) 

Flynn,  P.  J.  Flow  of  Water.  (Science  Series  No.  84.) i2mo, 

Hydraulic  Tables.  (Science  Series  No.  66.) i6mo, 

Foley,  N.  British  and  American  Customary  and  Metric  Measures . . folio, 
Forgie,  J.  Shield  Tunneling 8vo.  (In  Press.) 

Foster,  H.  A.  Electrical  Engineers’  Pocket-book.  (> Seventh  Edition.) 

i2mo,  leather, 

Engineering  Valuation  of  Public  Utilities  and  Factories 8vo, 

Handbook  of  Electrical  Cost  Data 8vo  (In  Press.) 

Foster,  Gen.  J.  G.  Submarine  Blasting  in  Boston  (Mass.)  Harbor  4to, 

Fowle,  F.  F.  Overhead  Transmission  Line  Crossings i2mo, 

The  Solution  of  Alternating  Current  Problems 8vo  (In  Press.) 

Fox,  W.  G.  Transition  Curves.  (Science  Series  No.  no.) i6mo, 

Fox,  W.,  and  Thomas,  C.  W.  Practical  Course  in  Mechanical  Draw- 
ing   i2mo, 

Foye,  J.  C.  Chemical  Problems.  (Science  Series  No.  69.) i6mo, 

Handbook  of  Mineralogy.  (Science  Series  No.  86.) i6mo, 

Francis,  J.  B.  Lowell  Hydraulic  Experiments 4to, 

Franzen,  H.  Exercises  in  Gas  Analysis i2mo, 


Freudemacher,  P.  W.  Electrical  Mining  Installations.  (Installation 


Manuals  Series.) i2mo, 

Frith,  J.  Alternating  Current  Design 8vo, 

Fritsch,  J.  Manufacture  of  Chemical  Manures.  Trans,  by  D.  Grant. 

8vo, 

Frye,  A.  I.  Civil  Engineers’ Pocket-book i2mo,  leather, 

Fuller,  G.  W.  Investigations  into  the  Purification  of  the  Ohio  River. 

4to, 

Furnell,  J.  Paints,  Colors,  Oils,  and  Varnishes 8vo. 
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*1  25 
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*5  00 
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Gairdner,  J.  W.  I.  Earthwork 


8vo  (In  Press.) 
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Gant,  L.  W.  Elements  of  Electric  Traction 8vo,  *2  50 

Garcia,  A.  J.  R.  V.  Spanish-English  Railway  Terms 8vo,  *4  50 

Garforth,  W.  E.  Rules  for  Recovering  Coal  Mines  after  Explosions  and 

Fires ♦. i2mo,  leather,  1 50 

Gaudard,  J.  Foundations.  (Science  Series  No.  34.) i6mo,  o 50 

Gear,  H.  B.,  and  Williams,  P.  F.  Electric  Central  Station  Distribution 

Systems 8vo,  *3  00 

Geerligs,  H.  C.  P.  Cane  Sugar  and  Its  Manufacture 8vo,  *5  00 

World’s  Cane  Sugar  Industry 8vo,  *5  00 

Geikie,  J.  Structural  and  Field  Geology 8vo,  *4  00 

Mountains.  Their  Growth,  Origin  and  Decay 8vo,  *400 

The  Antiquity  of  Man  in  Europe. 8vo.  (In  Press .) 

Gerber,  N.  Analysis  of  Milk,  Condensed  Milk,  and  Infants’ Milk-Food.  8vo,  1 25 

Gerhard,  W.  P.  Sanitation,  Watersupply  and  Sewage  Disposal  of  Country 

Houses i2mo,  *2  00 

Gas  Lighting  (Science  Series  No.  hi.) i6mo,  o 50 

Household  Wastes.  (Science  Series  No.  97.) i6mo,  050 

House  Drainage.  (Science  Series  No.  63.) i6mo,  o 50 

Gerhard,  W.  P.  Sanitary  Drainage  of  Buildings.  (Science  Series  No.  93.) 

i6mo,  0 50 

Gerhardi,  C.  W.  H.  Electricity  Meters 8vo,  *4  00 

Geschwind,  L.  Manufacture  of  Alum  and  Sulphates.  Trans,  by  C. 

Salter 8vo,  *5  00 

Gibbs,  W.  E.  Lighting  by  Acetylene i2mo,  *z  50 

Physics  of  Solids  and  Fluids.  (Carnegie  Technical  School’s  Text- 
books.)  *1  50 

Gibson,  A.  H.  Hydraulics  and  Its  Application 8vo,  *5  00 

Water  Hammer  in  Hydraulic  Pipe  Lines i2mo,  *2  00 

Gilbreth,  F.  B.  Motion  Study i2mo,  *2  00 

Primer  of  Scientific  Management i2mo,  *1  00 

Gillmore,  Gen.  Q.  A.  Limes,  Hydraulic  Cements  and  Mortars 8vo,  4 00 

Roads,  Streets,  and  Pavements iamo,  2 00 

Golding,  H.  A.  The  Theta-Phi  Diagram i2mo,  *1  25 

Goldschmidt,  R.  Alternating  Current  Commutator  Motor 8vo,  *3  00 

Goodchild,  W.  Precious  Stones.  (Westminster  Series.) 8vo,  *200 

Goodeve,  T.  M.  Textbook  on  the  Steam-engine 12 mo,  2 00 

Gore,  G.  Electrolytic  Separation  of  Metals 8vo,  *3  50 

Gould,  E.  S.  Arithmetic  of  the  Steam-engine nmo,  1 00 

Calculus.  (Science  Series  No.  1 12.) i6mo,  o 50 

High  Masonry  Dams.  (Science  Series  No.  22.) i6mo,  0 50 

Practical  Hydrostatics  and  Hydrostatic  Formulas.  (Scieice  Series 

No.  117.) i6mo,  o 50 

Gratacap,  L.  P.  A Popular  Guide  to  Minerals 8vo,  *3  00 

Gray,  J.  Electrical  Influence  Machines i2mo,  2 00 

— — Marine  Boiler  Design i2imo,  *1  25 

Greenhill,  G.  Dynamics  of  Mechanical  Flight 8vo,  *2  50 

Greenwood,  E.  Classified  Guide  to  Technical  and  Commercial  Books.  8vo,  *3  00 

Gregorius,  R.  Mineral  Waxes.  Trans,  by  C.  Salter i2mo,  *3  00 

Griffiths,  A.  B.  A Treatise  on  Manures i2mo,  3 00 

Dental  Metallurgy. 8vo,  *3  50 
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Gross,  E.  Hops ...........  8vo,  *4  50 

Grossman,  J.  Ammonia  and  Its  Compounds i2mo,  *1  25 

Groth,  L.  A.  Welding  and  Cutting  Metals  by  Gases  or  Electricity. 

(Westminster  Series) 8vo,  *2  00 

Grover,  F.  Modern  Gas  and  Oil  Engines 8vo,  *2  00 

Gruner,  A.  Power-loom  Weaving 8vo,  *300 

Giildner,  Hugo.  Internal  Combustion  Engines.  Trans,  by  H.  Diederichs. 

4to,  *10  00 

Gunther,  C.  0.  Integration i2mo,  *1  25 

Gurden,  R.  L.  Traverse  Tables folio,  half  morocco,  *7  50 

Guy,  A.  E.  Experiments  on  the  Flexure  of  Beams 8vo,  *1  25 

Haeder,  H.  Handbook  on  the  Steam-engine.  Trans,  by  H.  H.  P. 

Powles i2mo,  3 00 

Hainbach,  R.  Pottery  Decoration.  Trans,  by  C.  Salter 12010,  *3  00 

Haenig,  A.  Emery  and  Emery  Industry 8vo,  *2  50 

Hale,  W.  J.  Calculations  of  General  Chemistry i2mo,  *1  00 

Hall,  C.  H.  Chemistry  of  Paints  and  Paint  Vehicles nmo,  *2  00 

Hall,  G.  L.  Elementary  Theory  of  Alternate  Current  Working.  ..  .8vo,  *1  50 

Hall,  R.  H.  Governors  and  Governing  Mechanism nmo,  *2  00 

Hall,  W.  S.  Elements  of  the  Differential  and  Integral  Calculus 8vo,  *2  25 

Descriptive  Geometry 8vo  volume  and  a 4to  atlas,  *3  50 

Haller,  G.  F.,  and  Cunningham,  E.  T.  The  Tesla  Coil i2mo,  *1  25 

Halsey,  F.  A.  Slide  Valve  Gears i2mo,  1 50 

The  Use  of  the  Slide  Rule.  (Science  Series  No.  114.) i6mo,  0 50 

Worm  and  Spiral  Gearing.  (Science  Series  No.  116.). i6mo,  o 50 

Hamilton,  W.  G.  Useful  Information  for  Railway  Men i6mo,  1 00 

Hammer,  W.  J.  Radium  and  Other  Radio-active  Substances 8vo,  *1  00 

Hancock,  H.  Textbook  of  Mechanics  and  Hydrostatics 8vo,  1 50 

Hardy,  E.  Elementary  Principles  of  Graphic  Statics i2mo,  *1  50 

Harris,  S.  M.  Practical  Topographical  Surveying (In  Press.) 

Harrison,  W.  B.  The  Mechanics’ Tool-book nmo,  1 50 

Hart,  J.  W.  External  Plumbing  Work 8vo,  *300 

Hints  to  Plumbers  on  Joint  Wiping 8vo,  *3  00 

Principles  of  Hot  Water  Supply 8vo,  *3  00 

Sanitary  Plumbing  and  Drainage 8vo,  *3  00 

Haskins,  C.  H.  The  Galvanometer  and  Its  Uses i6mo,  1 50 

Hatt,  J.  A.  H.  The  Colorist square  nmo,  *1  50 

Hausbrand,  E.  Drying  by  Means  of  Air  and  Steam.  Trans,  by  A.  C. 

Wright nmo,  *2  00 

Evaporating,  Condensing  and  Cooling  Apparatus.  Trans,  by  A.  C. 

Wright 8vo,  *5  00 

Hausner,  A.  Manufacture  of  Preserved  Foods  and  Sweetmeats.  Trans. 

by  A.  Morris  and  H.  Robson 8vo,  *3  00 

Hawke,  W.  H.  Premier  Cipher  Telegraphic  Code 4*°>  *5  00 

100,000  Words  Supplement  to  the  Premier  Code 4to,  *5  00 

Hawkesworth,  J.  Graphical  Handbook  for  Reinforced  Concrete  Design. 

4to,  *2  50 

Hay,  A.  Alternating  Currents Svo,  *2  50 

Electrical  Distributing  Networks  and  Distributing  Lines 8vo,  *3  5o 

Continuous  Current  Engineering 8vo,  *2  50 
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Hayes,  H.  V.  Public  Utilities,  Their  Cost  New  and  Depreciation. . .8vo,  *2  00 


Heap,  Major  D.  P.  Electrical  Appliances 8vo,  2 00 

Heather,  H.  J.  S.  Electrical  Engineering 8vo,  *3  50 

Heaviside,  O.  Electromagnetic  Theory.  Vols.  I and  II.  . . .8vo,  each,  *5  00 

Vol.  Ill 8vo,  *7  50 

Heck,  R.  C.  H.  The  Steam  Engine  and  Turbine 8vo,  *5  00 

Steam-Engine  and  Other  Steam  Motors.  Two  Volumes. 

Vol.  I.  Thermodynamics  and  the  Mechanics 8vo,  *3  50 

Vol.IL  Form,  Construction,  and  Working 8vo,  *500 

Notes  on  Elementary  Kinematics 8vo,  boards,  *1  oo 

Graphics  of  Machine  Forces 8vo,  boards,  *1  oo 

Hedges,  K.  Modern  Lightning  Conductors 8vo,  300 

Heermann,  P.  Dyers’  Materials.  Trans,  by  A.  C.  Wright nmo,  *2  50 

Hellot,  Macquer  and  D’Apligny.  Art  of  Dyeing  Wool,  Silk  and  Cotton.  8vo,  *2  00 

Henrici,  0.  Skeleton  Structures 8vo,  1 50 

Hering,  D.  W.  Essentials  of  Physics  for  College  Students 8vo,  *1  75 

Hering-Shaw,  A.  Domestic  Sanitation  and  Plumbing.  Two  Vols..  .8vo,  *5  00 

Hering-Shaw,  A.  Elementary  Science 8vo,  *2  00 

Herrmann,  G.  The  Graphical  Statics  of  Mechanism.  Trans,  by  A.  P. 

Smith nmo,  2 oo 

Herzfeld,  J.  Testing  of  Yarns  and  Textile  Fabrics 8vo,  *3  50 

Hildebrandt,  A.  Airships,  Past  and  Present 8vo,  *3  50 

Hildenbrand,  B.  W.  Cable-Making.  (Science  Series  No.  32.). ..  .i6mo,  o 50 

Hilditch,  T.  P.  A Concise  History  of  Chemistry nmo,  *1  25 

Hill,  J.  W.  The  Purification  of  Public  Water  Supplies.  New  Edition. 

(In  Press.) 

Interpretation  of  Water  Analysis (In  Press.) 

Hill,  M.  J.  M.  The  Theory  of  Proportion 8vo,  *2  50 

Hiroi,  I.  Plate  Girder  Construction.  (Science  Series  No.  95.) . . . i6mo,  o 50 

Statically-Indeterminate  Stresses nmo,  *2  00 

Hirshfeld,  C.  F.  Engineering  Thermodynamics.  (Science  Series  No.  45.) 

i6mo,  o 50 

Hobart,  H.  M.  Heavy  Electrical  Engineering 8vo,  *4  50 

Design  of  Static  Transformers nmo,  *2  00 

Electricity 8vo,  *2  00 

Electric  Trains 8vo,  *2  50 

Hobart,  H.  M.  Electric  Propulsion  of  Ships 8vo,  *2  00 

Hobart,  J.  F.  Hard  Soldering,  Soft  Soldering  and  Brazing nmo,  *1  oo 

Hobbs,  W.  R.  P.  The  Arithmetic  of  Electrical  Measurements.  ..  .nmo,  o 50 

Hoff,  J.  N.  Paint  and  Varnish  Facts  and  Formulas nmo,  *1  50 

Hole,  W.  The  Distribution  of  Gas 8vo,  *7  50 

Holley,  A.  L.  Railway  Practice folio,  12  00 

Holmes,  A.  B.  The  Electric  Light  Popularly  Explained.  ..nmo,  paper,  o 50 

Hopkins,  N.  M.  Experimental  Electrochemistry 8vo,  *3  co 

Model  Engines  and  Small  Boats nmo,  1 25 

Hopkinson,  J.,  Shoolbred,  J.  N.,  and  Day,  R.  E.  Dynamic  Electricity. 

(Science  Series  No.  71.) i6mo,  o 50 

Horner,  J.  Metal  Turning nmo,  1 50 

Modern  Ironfounding nmo,  *2  50 

- — Plating  and  Boiler  Making 8vo,  3 00 

Houghton,  C.  E.  The  Elements  of  Mechanics  of  Materials nmo,  *2  00 
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Eoullevigue,  L.  The  Evolution  of  the  Sciences 8vo, 

Eoustoun,  R.  A.  Studies  in  Light  Production 12010, 

Howe,  G.  Mathematics  for  the  Practical  Man i2mo, 

Howorth,  J.  Repairing  and  Riveting  Glass,  China  and  Earthenware. 

8vo,  paper, 

Hubbard,  E.  The  Utilization  of  Wood-waste 8vo, 

Hiibner,  J.  Bleaching  and  Dyeing  of  Vegetable  and  Fibrous  Materials. 

(Outlines  of  Industrial  Chemistry.) 8vo, 

Hudson,  0.  F.  Iron  and  Steel.  (Outlines  of  Industrial  Chemistry.). 8vo, 

Humper,  W.  Calculation  of  Strains  in  Girders 12010, 

Humphreys,  A.  C.  The  Business  Features  of  Engineering  Practice.. 8vo, 

Hunter,  A.  Bridge  Work 8vo.  {In  Press.) 

Hurst,  G.  H.  Handbook  of  the  Theory  of  Color 8vo, 

Dictionary  of  Chemicals  and  Raw  Products 8vo, 

Lubricating  Oils,  Fats  and  Greases 3vo, 

Soaps 8vo, 

Hurst,  G.  H.,  and  Simmons,  W.  H.  Textile  Soaps  and  Oils 8vo, 

Hurst,  H.  E.,  and  Lattey,  R.  T.  Text-book  of  Physics 8vo, 

Also  published  in  three  parts. 

Part  I.  Dynamics  and  Heat 

Part  II.  Sound  and  Light 

Part  III.  Magnetism  and  Electricity 

Hutchinson,  R.  W.,  Jr.  Long  Distance  Electric  Power  Transmission. 

i2mo, 

Hutchinson,  R.  W.,  Jr.,  and  Thomas,  W.  A.  Electricity  in  Mining.  i2mo, 

{In  Press.) 

Hutchinson,  W.  B.  Patents  and  How  to  Make  Money  Out  of  Them. 


i2mo, 

Hutton,  W.  S.  Steam-boiler  Construction 8vo, 

Practical  Engineer’s  Handbook 8vo, 

The  Works’  Manager’s  Handbook 8vo, 

Hyde,  E.  W.  Skew  Arches.  (Science  Series  No.  15.) i6mo, 

Hyde,  F.  S.  Solvents,  Oils,  Gums,  Waxes 8vo, 

Induction  Coils.  (Science  Series  No.  53.) i6mo, 

Ingham,  A.  E.  Gearing.  A practical  treatise {In  Press.) 

Ingle,  H.  Manual  of  Agricultural  Chemistry 8vo, 

Inness,  C.  H.  Problems  in  Machine  Design i2mo, 

Air  Compressors  and  Blowing  Engines i2mo, 

Centrifugal  Pumps i2mo, 

The  Fan nmo, 

Isherwood,  B.  F.  Engineering  Precedents  for  Steam  Machinery  . . . 8vo, 
Ivatts,  E.  B.  Railway  Management  at  Stations 8vo, 

Jacob,  A.,  and  Gould,  E.  S.  On  the  Designing  and  Construction  of 

Storage  Reservoirs.  (Science  Series  No.  6) i6mo, 

Jannettaz,  E.  Guide  to  the  Determination  of  Rocks.  Trans,  by  G.  W. 

Plympton i2mo, 

Jehl,  F.  Manufacture  of  Carbons 8vo, 


Jennings,  A.  S.  Commercial  Paints  and  Painting.  (Westminster  Series.) 

8vo, 


*2  00 
2 00 
*1  25 

*0  50 
*2  50 

*5  00 

*2  00 
2 53 
*1  25 

*2  50 
*3  00 
*4  00 
*5  00 
*2  r 1 

*3  03 

*1 23 
*1  25 
*1  50 

*3  OG 


1 25 

6 00 

7 00 
6 00 
o 50 

*2  00 

O 53 

*3  00 
*2  00 
*2  00 
*2  00 
*2  00 

2 50 
*2  50 


0 50 

1 50 

*4  00 
*2  00 
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Jennison,  F.  H.  The  Manufacture  of  Lake  Pigments 8vo, 

Jepson,  G.  Cams  and  the  Principles  of  their  Construction 8vo, 

Mechanical  Drawing 8vo  ( In  Preparation.) 

Jockin,  W.  Arithmetic  of  the  Gold  and  Silversmith i2mo, 

Johnson,  J.  H.  Arc  Lamps  and  Accessory  Apparatus.  (Installation 

Manuals  Series.) i2mo, 

Johnson,  T.  M.  Ship  Wiring  and  Fitting.  (Installation  Manuals  Series.) 

i2mo, 

Johnson,  W.  H.  The  Cultivation  and  Preparation  of  Para  Rubber . . 8vo, 

Johnson,  W.  McA.  The  Metallurgy  of  Nickel {In  Preparation.) 

Johnston,  J.  F.  W.,  and  Cameron,  C.  Elements  of  Agricultural  Chemistry 

and  Geology i2mo, 

Joly,  J.  Radioactivity  and  Geology i2mo, 

Jones,  H.  C.  Electrical  Nature  of  Matter  and  Radioactivity i2mo, 

New  Era  in  Chemistry i2mo, 

Jones,  M.  W.  Testing  Raw  Materials  Used  in  Paint i2mo, 

Jones,  L.,  and  Scard,  F.  I.  Manufacture  of  Cane  Sugar 8vo, 

Jordan,  L.  C.  Practical  Railway  Spiral i2mo,  leather, 

Joynson,  F.  H.  Designing  and  Construction  of  Machine  Gearing  . . 8vo, 
Jiiptner,  H.  F.  V.  Siderology:  The  Science  of  Iron 8vo, 


*3  co 

*1  50 

*1  00 

*0  75 

*0  75 
*3  00 


2 60 

3 00 
*2  00 
*2  00 

*2  00 
*5  00 

*1  50 

2 00 
*5  00 


Kansas  City  Bridge 4to,  6 00 

Kapp,  G.  Alternate  Current  Machinery.  (Science  Series  No.  96.). i6mo,  o 50 

Keim,  A.  W.  Prevention  of  Dampness  in  Buildings 8vo,  *2  00 

Keller,  S.  S.  Mathematics  for  Engineering  Students.  1 2mo,  half  leather. 

Algebra  and  Trigonometry,  with  a Chapter  on  Vectors *1  75 

Special  Algebra  Edition *1.00 

Plane  and  Solid  Geometry *1.25 

Analytical  Geometry  and  Calculus *2  00 

Kelsey,  W.  R.  Continuous-current  Dynamos  and  Motors 8vo,  *2  50 

Kemble,  W.  T.,  and  Underhill,  C.  R.  The  Periodic  Law  and  the  Hydrogen 

Spectrum 8vo,  paper,  *0  50 

Kemp,  J.  F.  Handbook  of  Rocks 8vo,  *1  50 

Kendall,  E.  Twelve  Figure  Cipher  Code 4to,  *12  50 

Kennedy,  A.  B.  W.,  and  Thurston,  R.  H.  Kinematics  of  Machinery. 

(Science  Series  No.  54.) i6mo,  o 50 

Kennedy,  A.  B.  W.,  Unwin,  W.  C.,  and  Idell,  F.  E.  Compressed  Air. 

(Science  Series  No.  106.) i6mo,  o 50 

Kennedy,  R.  Modern  Engines  and  Power  Generators.  Six  Volumes.  4to,  15  00 

Single  Volumes each,  3 00 

Electrical  Installations.  Five  Volumes 4to,  15  00 

Single  Volumes each,  3 50 

Flying  Machines;  Practice  and  Design i2mo,  *2  00 

Principles  of  Aeroplane  Construction 8vo,  *1  50 

Kennelly,  A.  E.  Electro-dynamic  Machinery 8vo,  1 50 

Kent,  W.  Strength  of  Materials.  (Science  Series  No.  41.) i6mo,  o 50 

Kershaw,  J.  B.  C.  Fuel,  Water  and  Gas  Analysis 8vo,  *2  50 

Electrometallurgy.  (Westminster  Series.) 8vo,  *2  00 

The  Electric  Furnace  in  Iron  and  Steel  Production i2mo,  *1  50 


Electro-Thermal  Methods  of  Iron  and  Steel  Production.  ..  .8vo,  *300 
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Kinzbrunner,  C.  Alternate  Current  Windings Svo,  *i  50 

Continuous  Current  Armitures 8vo,  *1  50 

Testing  of  Alternating  Current  Machines 8vo,  *2  00 

Kirkaldy,  W.  G.  David  Kirkaldy’s  System  of  Mechanical  Testing.  .4to,  10  00 

Kirkbride,  J.  Engraving  for  Illustration 8vo,  *1  50 

Kirkwood,  J.  P.  Filtration  of  River  Waters 4.^0,  7 50 

Kirschke,  A.  Gas  and  Oil  Engines i2mo,  *1  25 

Klein,  J.  F.  Design  of  a High-speed  Steam-engine 8vo,  *5  00 

Physical  Significance  of  Entropy 8vo,  *1  50 

Kleinhans,  F.  B.  Boiler  Construction 8vo,  3 00 

Knight,  R.-Adm.  A.  M.  Modern  Seamanship 8vo,  *7  50 

Half  morocco *9  00 

Knox,  J.  Physico-Chemical  Calculations i2mo,  *1  00 

— — Fixation  of  Atmospheric  Nitrogen.  (Chemical  Monographs, 

No.  4.) i2mo.  (In  Press.) 

Knox,  W.  F.  Logarithm  Tables (In  Preparation.) 

Knott,  C.  G.,  and  Mackay,  J.  S.  Practical  Mathematics 8vo,  2 00 

Koester,  F.  Steam-Electric  Power  Plants 4to,  *5  00 

— — Hydroelectric  Developments  and  Engineering 4to,  *5  00 

Roller,  T.  The  Utilization  of  Waste  Products 8vo,  *3  50 

Cosmetics 8vo,  *2  50 

Kremann,  R.  Application  of  the  Physico-Chemical  Theory  to  Tech- 
nical Processes  and  Manufacturing  Methods.  Trans,  by  H. 

E.  Potts 8vo,  *3  00 

Kretchmar,  K.  Yarn  and  Warp  Sizing 8vo,  *4  00 

Lallier,  E.  V.  Elementary  Manual  of  the  Steam  Engine i2mo,  *2  00 

Lambert,  T.  Lead  and  Its  Compounds 8vo,  *3  50 

— — Bone  Products  and  Manures 8vo,  *3  00 

Lamborn,  L.  L.  Cottonseed  Products 8vo,  *3  00 

Modern  Soaps,  Candles,  and  Glycerin 8vo,  *7  50 

Lamprecht,  R.  Recovery  Work  After  Pit  Fires.  Trans,  by  C.  Salter  8vo,  *4  00 
Lancaster,  M.  Electric  Heating,  Cooking,  Cleaning.  .i2mo.  (In  Press.) 

Lanchester,  F.  W.  Aerial  Flight.  Two  Volumes.  8vo. 

Vol.  I.  Aerodynamics *6  00 

Aerial  Flight.  Vol.  II.  Aerodonetics *6.00 

Lamer,  E.  T.  Principles  of  Alternating  Currents i2mo.  *1  25 

Larrabee,  C.  S.  Cipher  and  Secret  Letter  and  Telegraphic  Code.  i6mo,  0 60 

La  Rue,  B.  F.  Swing  Bridges.  (Science  Series  No.  107.) i6mo,  o 50 

Lassar-Cohn.  Dr.  Modern  Scientific  Chemistry.  Trans,  by  M.  M. 

Pattison  Muir i2mo,  *2  00 

Latimer,  L.  H.,  Field,  C.  J.,  and  Howell,  J.  W.  Incandescent  Electric 

Lighting.  (Science  Series  No.  57.)  i6mo,  o 50 

Latta,  M.  N.  Handbook  of  American  Gas-Engineering  Practice  . 8vo,  *4  50 

American  Producer  Gas  Practice 4to,  *6  00 

Lawson,  W.  R.  British  Railways.  A Financial  and  Commercial 

Survey 8vo,  2 00 

Leask,  A.  R.  Breakdowns  at  Sea i2mo,  2 00 

Refrigerating  Machinery 1 2mo,  2 00 

Lecky,  S.  T.  S.  “ Wrinkles  ” in  Practical  Navigation 8vo,  *8  00 
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Le  Doux,  M.  Ice-Making  Machines.  (Science  Series  No.  46.) . . i6mo, 

Leeds,  C.  C.  Mechanical  Drawing  for  Trade  Schools oblong  4to, 

High  School  Edition 

Machinery  Trades  Edition 

Lefevre,  L.  Architectural  Pottery.  Trans,  by  H.  K.  Bird  and  W.  M. 

Binns 4to, 

Lehner,  S.  Ink  Manufacture.  Trans,  by  A.  Morris  and  H.  Robson . 8vo, 

Lemstrom,  S.  Electricity  in  Agriculture  and  Horticulture 8vo, 

Letts,  E.  A.  Fundamental  Problems  in  Chemistry 8vo, 


Le  Van,  W.  B.  Steam-Engine  Indicator.  (Science  Series  No.  78.)i6mo, 
Lewes,  V.  B.  Liquid  and  Gaseous  Fuels.  (Westminster  Series.) . .8vo, 


Carbonization  of  Coal 8vo, 

Lewis,  L.  P.  Railway  Signal  Engineering 8vo, 

Lieber,  B.  F.  Lieber’s  Standard  Telegraphic  Code 8vo, 

Code.  German  Edition 8vo, 

Spanish  Edition 8vo, 

French  Edition 8vo, 

Terminal  Index 8vo, 

Lieber’s  Appendix folio, 

Handy  Tables 4to, 

Bankers  and  Stockbrokers’  Code  and  Merchants  and  Shippers’ 

Blank  Tables 8vo, 

100,000,000  Combination  Code 8vo, 

Engineering  Code 8vo, 


Livermore,  V.  P.,  and  Williams,  J.  How  to  Become  a Competent  Motor- 


man  i2mo, 

Liversedge,  A.  J.  Commercial  Engineering 8vo, 

Livingstone,  R.  Design  and  Construction  of  Commutators 8vo, 

Mechanical  Design  and  Construction  of  Generators. 8vo.  (In  Press.) 

Lobben,  P.  Machinists’  and  Draftsmen’s  Handbook 8vo, 


Lockwood,  T.  D.  Electricity,  Magnetism,  and  Electro-telegraph.  . . 8vo, 


Lsckwood,  T.  D.  Electrical  Measurement  and  the  Galvanometer. 

i2mo, 


o 50 

*1  25 
*2.00 

*7  50 
*2  50 
*1  50 
*2  co 

o 50 
*2  00 
*3  00 
*3  50 
*10  00 
*10  ©o 
*10  00 
*10  00 
*2  50 
*15  00 
*2  50 

*15  00 

*10  00 
*12  50 

*1  00 
*3  00 
*2  25 

2 50 
2 50 

0 75 


Lodge,  O.  J.  Elementary  Mechanics nmo,  1 50 

Signalling  Across  Space  without  Wires 8vo,  *2  00 

Loewenstein,  L.  C.,  and  Crissey,  C.  P.  Centrifugal  Pumps *4  50 

Lord,  R.  T.  Decorative  and  Fancy  Fabrics 8vo,  *3  50 

Loring,  A.  E.  A Handbook  of  the  Electromagnetic  Telegraph  ....  i6mo  o 50 

Handbook.  (Science  Series  No.  39.) i6mo,  o 50 

Low,  D.  A.  Applied  Mechanics  (Elementary) i6mo,  o 80 

Labschez,  B.  J.  Perspective i2mo,  *1  50 

Lucke,  C.  E.  Gas  Engine  Design 8vo,  *3  00 

Power  Plants:  Design,  Efficiency,  and  Power  Costs.  2 vols. 

(In  Preparation.) 

Lunge,  G.  Coal-tar  and  Ammonia.  Two  Volumes 8vo,  *15  00 

Manufacture  of  Sulphuric  Acid  and  Alkali.  Four  Volumes ....  8vo, 

Vol.  I.  Sulphuric  Acid.  In  three  parts *18  co 

Vol.  II.  Salt  Cake,  Hydrochloric  Acid  and  Leblanc  Soda.  In  two 

parts *15.00 
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Lunge,  G.  Manufacture  of  Sulphuric  Acid  and  Alkali. 

Vol.  III.  Ammonia  Soda *10  oo 

Vol.  IV.  Electrolytic  Methods {In  Press.) 

Technical  Chemists’  Handbook nmo,  leather,  *3  50 

-Technical  Methods  of  Chemical  Analysis.  Trans,  by  C.  A.  Keane 

in  collaboration  with  the  corps  of  specialists. 

Vol.  I.  In  two  parts 8vo,  *15  oo 

Vol.  II.  In  two  parts 8vo,  *18  od 

Vol.  Ill {In  Preparation.) 

Lupton,  A.,  Parr,  G.  D.  A.,  and  Perkin,  H.  Electricity  as  Applied  to 

Mining 8vo,  *4  50 

Luquer,  L.  M.  Minerals  in  Rock  Sections 8vo,  *1  50 

Macewen,  H.  A.  Food  Inspection 8vo,  • *2  50 

Mackenzie,  N.  F.  Notes  on  Irrigation  Works 8vo,  *2  50 

Mackie,  J.  How  to  Make  a Woolen  Mill  Pay 8vo,  *200 

Mackrow,  C.  Naval  Architect’s  and  Shipbuilder’s  Pocket-book. 

i6mo,  leather,  5 00 

Maguire,  Wm.  R.  Domestic  Sanitary  Drainage  and  Plumbing  . .8vo,  4 00 

Mallet,  A.  Compound  Engines.  Trans,  by  R.  R.  Buel.  (Science  Series 

No.  10.) i6mo, 

Mansfield,  A.  N.  Electro-magnets.  (Science  Series  No.  64.)  . . . i6mo,  o 50 

Marks,  E.  C.  R.  Construction  of  Cranes  and  Lifting  Machinery  .12.no,  *1  50 

Construction  and  Working  of  Pumps 12 mo,  *1  50 

Manufacture  of  Iron  and  Steel  Tubes 12 mo,  *2  00 

Mechanical  Engineering  Materials i2mo,  *1  00 

Marks,  G.  C.  Hydraulic  Power  Engineering 8vo,  3 50 

Inventions,  Patents  and  Designs 12 mo,  *1  00 

Marlow,  T.  G.  Drying  Machinery  and  Practice 8vo,  *5  00 

Marsh,  C.  F.  Concise  Treatise  on  Reinforced  Concrete  8vo,  *2  50 

Reinforced  Concrete  Compression  Member  Diagram.  Mounted  on 

Cloth  Boards *1.50 

Marsh,  C.  F.,  and  Dunn,  W.  Manual  of  Reinforced  Concrete  and  Con- 
crete Block  Construction i6mo,  morocco,  *2  50 

Marshall,  W.  J.,  and  Sankey,  H.  R.  Gas  Engines.  (Westminster  Series.) 

8vo,  *2  00 

Martin,  G.  Triumphs  and  Wonders  of  Modern  Chemistry 8vo,  *200 

Martin,  N.  Properties  and  Design  of  Reinforced  Concrete i2mo,  *2  50 

Massie,  W.  W.,  and  Underhill,  C.  R.  Wireless  Telegraphy  and  Telephony. 

i2mo,  *1  00 

Matheson,D.  Australian  Saw-Miller’s  Log  and  Timber  Ready  Reckoner. 

i2mo,  leather,  1 50 

Mathot,  R.  E.  Internal  Combustion  Engines 8vo,  *6  00 

Maurice,  W.  Electric  Blasting  Apparatus  and  Explosives 8vo,  *3  50 

Shot  Firer’s  Guide 8vo,  *1  50 

Maxwell,  J.  C.  Matter  and  Motion.  (Science  Series  No.  36.). 

i6mo,  o 50 

Maxwell,  W.  H.,  and  Brown,  J.  T.  Encyclopedia  of  Muncipal  and  Sani- 
tary Engineering 4to,  *10  00 

Mayer,  A.  M.  Lecture  Notes  on  Physics 8vo,  2 00 

McCullough,  R.  S.  Mechanical  Theory  of  Heat 8vo,  3 50 
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Mclntcsh,  J.  G.  Technology  of  Sugar 8vo, 

Industrial  Alcohol 8vo, 


Manufacture  of  Varnishes  and  Kindred  Industries.  Three  Volumes. 

8vo. 


Vol.  I.  Oil  Crushing,  Refining  and  Boiling 

Vol.  II.  Varnish  Materials  and  Oil  Varnish  Making 

Vol.  III.  Spirit  Varnishes  and  Materials. 

McKnight,  J.  D.,  and  Brown,  A.  W.  Marine  Multitubular  Boilers 

McMaster,  J.  B.  Bridge  and  Tunnel  Centres.  (Science  Series  No.  20.) 


i6mo, 

McMechen,  F.  L.  Tests  for  Ores,  Minerals  and  Metals i2mo, 

McPherson,  J.  A.  Water-works  Distribution 8vo, 

Melick,  C.  W.  Dairy  Laboratory  Guide i2mo, 

Merck,  E.  Chemical  Reagents;  Their  Purity  and  Tests.  Trans,  by 

H.  E.  Schenck 8vo, 

Merivale,  J.  H.  Notes  and  Formulae  for  Mining  Students 121110, 


Merritt,  Wm.  H.  Field  Testing  for  Gold  and  Silver i6mo,  leather, 

Messer,  W.  A.  Railway  Permanent  Way Svo  {In  Press.) 

Meyer,  J.  G.  A.,  and  Pecker,  C.  G.  Mechanical  Drawing  and  Machine 

Design 4to, 

Michell,  S.  Mine  Drainage 8vo, 

Mierzinski,  S.  Waterproofing  of  Fabrics.  Trans,  by  A.  Morris  and  H. 

Robson 8vo, 

Miller,  G.  A.  Determinants.  (Science  Series  No  105.) i6mo, 

Milroy,  M.  E.  W.  Home  Lace-making i2mo, 

Minifie,  W.  Mechanical  Drawing 8vo, 

Mitchell,  C.  A.  Mineral  and  Aerated  Waters 8vo, 

Mitchell,  C.  A.,  and  Prideaux,  R.  M.  Fibres  Used  in  Textile  and  Allied 

Industries 8vo, 

Mitchell,  C.  F.,  and  G.  A.  Building  Construction  and  Drawing.  i2mo. 

Elementary  Course 

Advanced  Course 


*4  50 
*3  00 


*3  50 
*4  03 
*4  50 
*1  53 

0 50 
*1  00 

2 50 
*1  25 

1 00 

I 50 
I 50 


5 00 
10  00 

*2  50 

*1  00 
*4  00 
*3  00 

*3  co 

*1  50 

*2  50 


Monckton,  C.  C.  F.  Radiotelegraphy.  (Westminster  Series.) Svo,  *2  00 

Monteverde,  R.  D.  Vest  Pocket  Glossary  of  English-Spanish,  Spanish- 

English  Technical  Terms 641110,  leather,  *1  00 

Montgomery,  J.  H.  Electric  Wiring  Specifications {In  Press.) 

Moore,  E.  C.  S.  New  Tables  for  the  Complete  Solution  of  Ganguillst  and 

Kuttm’s  Formula 8vo,  *5  co 

Morecroft,  J.  H.,  and  Hehre,  F.  W.  Short  Course  in  Electrical  Testing. 

8vo,  *1  50 

Moreing,  C.  A.,  and  Neal,  T.  New  General  and  Mining  Telegraph  Code. 

8vo,  *5  00 

Morgan,  A.  P.  Wireless  Telegraph  Apparatus  for  Amateurs i2mo,  *1  50 

Moses,  A.  J.  The  Characters  of  Crystals 8vo,  *2  00 

and  Parsons,  C,  L.  Elements  of  Mineralogy 8vo,  *2  50 

Moss,  S. A.  Elements  of  Gas  Engine  Design. (Science  Series  No. i2i.)i6mo,  o 50 

The  Lay-out  of  Corliss  Valve  Gears.  (Science  Series  No.  1 19.)  i6mo,  050 

Mulford,  A.  C.  Boundaries  and  Landmarks i2mo,  *1  00 

Mullin,  J.  P.  Modem  Moulding  and  Pattern-making i2mo,  2 50 
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Munby,  A.  E.  Chemistry  and  Physics  of  Building  Materials.  (West- 
minster Series.) 8vo,  *2  oo 

Murphy,  J.  G.  Practical  Mining i6mo,  i oo 

Murphy,  W.  S.  Textile  Industries.  Eight  Volumes *20  00 

Sold  separately,  each,  *3  00 

Murray,  J.  A.  Soils  and  Manures.  (Westminster  Series.) 8vo,  *2  oc 

Naquet,  A.  Legal  Chemistry. . . . : i2mo,  2 00 

Nasmith,  J.  The  Student’s  Cotton  Spinning 8vo,  3 00 

Recent  Cotton  Mill  Construction i2mo,  2 00 

Neave,  G.  B.,  and  Heilbron,  I.  M.  Identification  of  Organic  Compounds. 

i2mo,  *1  25 

Neilson,  R.  M.  Aeroplane  Patents 8vo,  *2  00 

Nerz,  F.  Searchlights.  Trans,  by  C.  Rodgers 8vo,  *3  00 

Neuberger,  H.,  and  Noalhat,  H.  Technology  of  Petroleum.  Trans,  by 

J.  G.  McIntosh 8vo,  *10  00 

Newall,  J.  W.  Drawing,  Sizing  and  Cutting  Bevel-gears 8vo,  1 50 

Nicol,  G.  Ship  Construction  and  Calculations 8vo,  *4  5c 

Nipher,  F.  E.  Theory  of  Magnetic  Measurements i2mo,  1 00 

Nisbet,  H.  Grammar  of  Textile  Design 8vo,  *3  00 

Nolan,  H.  The  Telescope.  (Science  Series  No.  51.) i6mo,  050 

Noll,  A.  How  to  Wire  Buildings i2mo,  1 50 

North,  H.  B.  Laboratory  Experiments  in  General  Chemistry nmo,  *1  co 

Nugen",  E.  Treatise  on  Optics i2mo,  1 50 

O’Connor,  H.  The  Gas  Engineer’s  Pocketbook i2mo,  leather,  350 

Petrol  Air  Gas i2mo,  *0  75 

Ohm,  G.  S.,  and  Lockwood,  T.  D.  Galvanic  Circuit.  Translated  by 

William  Francis.  (Science  Series  No.  102.) i6mo,  o 50 

Olsen,  J.  C.  Text-book  of  Quantitative  Chemical  Analysis 8vo,  *4  00 

Olsson,  A.  Motor  Control,  in  Turret  Turning  and  Gun  Elevating.  (U.  S. 

Navy  Electrical  Series,  No.  1.) i2mo,  paper,  *0  50 

Ormsby,  M.  T.  M.  Surveying 121210,  1 50 

Oudin,  M.  A.  Standard  Polyphase  Apparatus  and  Systems 8vo,  *3  00 

Oiven,  D.  Recent  Physical  Research 3vo,  *1  50 

Pakes,  W.  C.  C.,  and  Nankivell,  A.  T.  The  Science  of  Hygiene  . .8vo,  *1  75 

Palaz,  A.  Industrial  Photometry.  Trans,  by  G.  W.  Patterson,  Jr  . 8vo,  *4  00 

Pamely,  C.  Colliery  Manager’s  Handbook 8vo,  *10  00 

Parker,  P.  A.  M.  The  Control  of  Water 8vo,  *5  00 

Parr,  G.  D.  A.  Electrical  Engineering  Measuring  Instruments. ..  .8vo,  *3  50 

Parry,  E.  J.  Chemistry  of  Essential  Oils  and  Artificial  Perfumes.  8vo,  *5  00 

Foods  and  Drugs.  Two  Volumes 8vo, 

Vol.  I.  Chemical  and  Microscopical  Analysis  of  Foods  and  Drugs.  *7  5<> 

Vol.  II.  Sale  of  Food  and  Drugs  Act *3  00 

and  Coste,  J.  H.  Chemistry  of  Pigments 8vo,  *4  50 

Parry,  L.  A.  Risk  and  Dangers  of  Various  Occupations 8vo,  *3  00 

Parshall,  H.  F.,  and  Hobart,  H.  M.  Armature  Windings 4to,  *7  50 

Electric  Railway  Engineering 4to,  *10  00 

and  Parry,  E.  Electrical  Equipment  of  Tramways.  . (In  Press.) 
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Parsons,  S.  J.  Malleable  Cast  Iron 8vo,  *2  50 

Partington,  J.  R.  Higher  Mathematics  for  Chemical  Students. . i2mo,  *2  00 

Textbook  of  Thermodynamics 8vo,  *4  00 

Passmore,  A.  C.  Technical  Terms  Used  in  Architecture 8vo,  *3  50 

Patched,  W.  H.  Electric  Power  in  Mines 8vo,  *4  00 

Paterson,  G.  W.  L.  Wiring  Calculations nmo,  *2  00 

Patterson,  D.  The  Color  Printing  of  Carpet  Yarns 8vo,  *3  50 

Color  Matching  on  Textiles 8vo,  *:'3  00 

The  Science  of  Color  Mixing 8vo,  *3  00 

Paulding,  C.  P.  Condensation  of  Steam  in  Covered  and  Bare  Pipes.  . 8vo,  *2  00 

Transmission  of  Heat  through  Cold-storage  Insulation 12010,  *1  00 

Payne,  D.  W.  Iron  Founders’  Handbook (In  Press.) 

Peddie,  R.  A.  Engineering  and  Metallurgical  Books 12010,  *1  50 

Peirce,  B.  System  of  Analytic  Mechanics 4to,  io  00 

Pendred,  V.  The  Railway  Locomotive.  (Westminster  Series.) Svo,  * 2 00 

Perkin,  F.  M.  Practical  Methods  of  Inorganic  Chemistry i2mo,  *1  00 

Perrigo,  0.  E.  Change  Gear  Devices 8vo,  1 00 

Perrine,  F.  A.  C.  Conductors  for  Electrical  Distribution Svo,  *3  50 

Perry,  J.  Applied  Mechanics 8vo,  *2  50 

Petit,  G.  White  Lead  and  Zinc  White  Paints. 8vo,  *1  50 

Petit,  R.  How  to  Build  an  Aeroplane.  Trans,  by  T.  O’B.  Hubbard,  and 

J.  H.  Ledeboer 8vo,  *1  50 

Pettit,  Lieut.  J.  S.  Graphic  Processes.  (Science  Series  No.  76.). . .i6mo,  o 50 
Philbrick,  P.  H.  Beams  and  Girders.  (Science  Series  No.  88.). . .i6mo, 

Phillips,  J.  Engineering  Chemistry 8vo,  *4  50 

Gold  Assaying 8vo,  *2  50 

Dangerous  Goods 8vo,  3 50 

Phin,  J.  Seven  Follies  of  Science nmo,  *1  25 

Pickworth,  C.  N.  The  Indicator  Handbook.  Two  Volumes.  .i2mo,  each,  1 50 

Logarithms  for  Beginners 12 mo.  boards,  o 50 

The  Slide  Rule 12  mo,  1 00 

Plattner’s  Manual  of  Blow-pipe  Analysis.  Eighth  Edition,  revised.  Trans. 

by  H.  B.  Cornwall 8vo,  *4  00 

Plympton,  G.  W.  The  Aneroid  Barometer.  (Science  Series  No.  35.)  i6mo,  o 50 

How  to  become  an  Engineer,  (Science  Series  No.  100.) 16 mo,  o 50 

Van  Nostrand’s  Table  Book.  (Science  Series  No.  104.) i6mo,  o 50 

Pochet,  M.  L.  Steam  Injectors.  Translated  from  the  French.  (Science 

Series  No.  29.) i6mo,  o 50 

Pocket  Logarithms  to  Four  Places.  (Science  Series  No.  65.). . i6mo,  o 50 

leather,  1 00 

Polleyn,  F.  Dressings  and  Finishings  for  Textile  Fabrics 8vo,  *3  00 

Pope,  F.  G.  Organic  Chemistry i2mo,  *2  25 

Pope,  F.  L.  Modern  Practice  of  the  Electric  Telegraph .*. . . .8vo,  1 50 

Popplewell,  W.  C.  Elementary  Treatise  on  Heat  and  Heat  Engines.  . nmo,  *3  00 

— — Prevention  of  Smoke 8vo,  *3  50 

Strength  of  Materials 8vo,  *1  75 

Porritt,  B.  D.  The  Chemistry  of  Rubber.  (Chemical  Monographs, 

No.  3.) i2mo,  *075 

Porter,  J.  R.  Helicopter  Flying  Machine 12010,  *1  25 

Potter,  T.  Concre!e 8vo,  *3  o» 


22  D.  VAN  NOSTRAND  CO.’S  SHORT  TITLE  CATALOG 


Potts,  H.  E.  Chemistry  of  the  Rubber  Industry.  (Outlines  of  Indus- 
trial Chemistry) 8vo,  *2  00 

Practical  Compounding  of  Oils,  Tallow  and  Grease 8vo,  *3  50 

Practical  Iron  Founding i2mo,  1 50 

Pratt,  K.  Boiler  Draught i2mo,  *1  25 

Fray,  T.,  Jr.  Twenty  Years  with  the  Indicator 8vo,  2 50 

Steam  Tables  and  Engine  Constant 8vo,  2 00 

Preece,  W.  H.  Electric  Lamps (In  Press.) 

Prelini,  C.  Earth  and  Rock  Excavation 8vo,  *3  co 

Graphical  Determination  of  Earth  Slopes 8vo,  *2  00 

Tunneling.  New  Edition 8vo,  *3  co 

Dredging.  A Practical  Treatise ,.8vo,  *3  00 

Pr.escott,  A.  B.  Organic  Analysis 8vo,  5 00 

Prescott,  A.  B.,  and  Johnson,  O.  C.  Qualitative  Chemical  Analysis.  . . 8vo,  *3  50 

Prescott,  A.  B.,  and  Sullivan,  E.  C.  First  Book  in  Qualitative  Chemistry. 

i2mo,  *1  50 

Prideaux,  E.  B.  R.  Problems  in  Physical  Chemistry 8vo,  *2  00 

Pritchard,  O.  G.  The  Manufacture  of  Electric-light  Carbons.  .8vo,  paper,  *0  60 

Pullen,  W.  W.  F.  Application  of  Graphic  Methods  to  the  Design  of 

Structures nmo,  *2  50 

Injectors:  Theory,  Construction  and  Working i2mo,  *1  50 

Pulsifer,  W.  H.  Notes  for  a History  of  Lead 8vo,  4 00 

Purchase,  W.  R.  Masonry i2mo,  *3  co 

Putsch,  A.  Gas  and  Coal-dust  Firing 8vo,  *300 

Pynchon,  T.  R.  Introduction  to  Chemical  Physics 8vo,  3 00 

Rafter  G.  W.  Mechanics  of  Ventilation.  (Science  Series  No.  33.) . i6mo,  o 50 

-Potable  Water.  (Science  Series  No.  103.) i6mo,  o 56 

treatment  of  Septic  Sewage.  (Science  Series  No.  118.)  . . . i6mo,  o 50 

Rafter,  G.  W.,  and  Baker,  M.  N.  Sewage  Disposal  in  the  United  States. 

4to,  *6  00 

Raikes,  H.  P.  Sewage  Disposal  Works 8vo,  *4  00 

Randall,  P.  M.  Quartz  Operator’s  Handbook i2mo,  2 00 

Randau,  P.  Enamels  and  Enamelling 8vo,  *4  00 

Rankine,  W.  J.  M.  Applied  Mechanics 8vo,  5 00 

Civil  Engineering 8vo,  6 50 

Machinery  and  Millwork 8vo,  5 00 

* The  Steam-engine  and  Other  Prime  Movers 8vo,  5 00 

Useful  Rules  and  Tables 8vo,  4 00 

Rankine,  W.  J.  M.,  and  Bamber,  E.  F.  4.  Mechanical  Text-book..  . .8vo,  3 50 

Raphael,  F.  C.  Localization  of  Faults  in  Electric  Light  and  Power  Mains. 

8vo,  *3  00 

Rasch,  E.  Electric  Arc  Phenomena.  Trans,  by  K.  Tornberg 8vo,  *2  00 

Rathbone,  R.  L.  B.  Simple  Jewellery 8vo,  *2  00 

Rateau,  A.  Flow  of  Steam  through  Nozzles  and  Orifices.  Trans,  by  H. 

B.  Brydon 8vo  *1  50 

Rausenberger,  F.  The  Theory  of  the  Recoil  of  Guns 8vo,  *4  50 

Rautenstrauch,  W.  Notes  on  the  Elements  of  Machine  Design. 8vo,  boards,  *1  50 

Rautenstrauch,  W.,  and  Williams,  J.  T.  Machine  Drafting  and  Empirical 
Design. 
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Part  I.  Machine  Drafting 8vo, 

Part  II.  Empirical  Design (In  Preparation.) 

Raymond,  E.  B.  Alternating  Current  Engineering i2mo, 

Rayner,  H.  Silk  Throwing  and  Waste  Silk  Spinning 8vo, 

Recipes  for  the  Color,  Paint,  Varnish,  Oil,  Soap  and  Drysaltery  Trades. 8vo, 

Recipes  for  Flint  Glass  Making i2mo, 

Redfern,  J.  B.,  and  Savin,  J.  Bells,  Telephones  (Installation  Manuals 

Series.) i6mo, 

Redgrove,  H.  S.  Experimental  Mensuration i2mo, 

Redwood,  B.  Petroleum.  (Science  Series  No.  92.) i6mo, 

Reed,  S.  Turbines  Applied  to  Marine  Propulsion 

Reed’s  Engineers’  Handbook 3vo, 

Key  to  the  Nineteenth  Edition  of  Reed’s  Engineers’  Handbook.  .8vo, 

Useful  Hints  to  Sea-going  Engineers i2mo, 

Marine  Boilers i2mo, 

* Guide  to  the  Use  of  the  Slide  Valve nmo, 

Reinhardt,  C.  W.  Lettering  for  Draftsmen,  Engineers,  and  Students. 

oblong  4to,  boards, 

The  Technic  of  Mechanical  Drafting oblong  4to,  boards, 

Reiser,  F.  Hardening  and  Tempering  of  Steel.  Trans,  by  A.  Morris  and 

H.  Robson i2mo, 

Reiser,  N.  Faults  in  the  Manufacture  of  Woolen  Goods.  Trans,  by  A. 

Morris  and  H.  Robson . . .8vo, 

Spinning  and  Weaving  Calculations 8vo, 

Renwick,  W.  G.  Marble  and  Marble  Working 8vo, 

Reynolds,  0.,  and  Idell,  F.  E.  Triple  Expansion  Engines.  (Science 

Series  No.  99.) i6mo, 

Rhead,  G.  F.  Simple  Structural  Woodwork i2mo, 

Rhodes,  H.  J.  Art  of  Lithography 8vo, 

Rice,  J.  M.,  and  Johnson,  W.  W.  A I!ew  Method  of  Obtaining  the  Differ- 
ential of  Functions i2mo, 

Richards,  W.  A.  Forging  of  Iron  and  Steel (In  Press.) 

Richards,  W.  A.,  and  North,  H.  B.  Manual  of  Cement  Testing. . . . i2mo, 

Richardson,  J.  The  Modern  Steam  Engine 8vo, 

Richardson,  S.  S.  Magnetism  and  Electricity i2mo, 

Rideal,  S.  Glue  and  Glue  Testing 8vo, 

Rimmer,  E.  J.  Boiler  Explosions,  Collapses  and  Mishaps 8vo, 

Rings,  F.  Concrete  in  Theory  and  Practice i2mo, 

Reinforced  Concrete  Bridges 4to, 

Ripper,  W.  Course  of  Instruction  in  Machine  Drawing folio, 

Roberts,  F.  C.  Figure  of  the  Earth.  (Science  Series  No.  79.) i6mo, 

Roberts,  J.,  Jr.  Laboratory  Work  in  Electrical  Engineering 8vo, 

Robertson,  L.  S.  Water-tube  Boilers 8vo, 

Robinson,  J.  B.  Architectural  Composition 8vo, 

Robinson,  S.  W.  Practical  Treatise  on  the  Teeth  of  Wheels.  (Science 

Series  No.  24.) i6mo, 

Railroad  Economics.  (Science  Series  No.  59.) i6mo, 

Wrought  Iron  Bridge  Members.  (Science  Series  No.  60.) i6mo, 

Robson,  J.  H.  Machine  Drawing  and  Sketching 8vo, 

Roebling,  J.  A.  Long  and  Short  Span  Railway  Bridges folio, 


*1  25 

*2  50 
*2  50 
*3  50 
*4  50 

*0  50 
*1  25 

0 50 
*5  o° 
*5  00 
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1 50 

2 00 
*1  60 

1 00 
*1  00 

*2  50 

*2  50 
*5  00 
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o 50 
*1  00 

3 50 

o 50 

*1  50 

*3  50 
*2  00 
*4  00 

*1  75 
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*5  00 
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o 50 
*2  00 

2 00 
*2  50 
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o 50 
o 50 
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Rogers,  A.  A Laboratory  Guide  of  Industrial  Chemistry i2mo,  *i  50 

Rogers,  A.,  and  Aubert,  A.  B.  Industrial  Chemistry 8vo,  *5  oo 

Rogers,  F.  Magnetism  of  Iron  Vessels.  (Science  Series  No.  30.) . i6mo,  o 5o 

Rohland,  P.  Colloidal  and  Crystalloidal  State  of  Matter.  Trans,  by 

W.  J.  Britland  and  H.  E.  Potts 12010,  *1  25 

Rollins,  W.  Notes  on  X-Light 8vo,  *5  00 

Rollinson,  C.  Alphabets Oblong,  i2mo,  *1  00 

Rose,  J.  The  Pattern-makers’  Assistant 8vo,  2 50 

Key  to  Engines  and  Engine-running i2mo,  2 50 

Rose,  T.  K.  The  Precious  Metals.  (Westminster  Series.) 8vo,  *2  00 

Rosenhain,  W.  Glass  Manufacture.  (Westminster  Series.) 8vo,  *200 

Ross,  W.  A.  Blowpipe  in  Chemistry  and  Metallurgy i2mo,  *200 

Roth.  Physical  Chemistry 8vo,  *2  00 

Rouillion,  L.  The  Economics  of  Manual  Training 8vo,  2 00 

Rowan,  F.  J.  Practical  Physics  of  the  Modern  Steam-boiler 8vo,  *3  00 

and  Idell,  F.  E.  Boiler  Incrustation  and  Corrosion.  (Science 

Series  No.  27.) i5mo,  o 50 

Roxburgh,  W.  General  Foundry  Practice 8vo,  *3  $0 

Ruhmer,  E.  Wireless  Telephony.  Trans,  by  J.  Erskine-Murray . .8vo,  *3  50 

Russell,  A.  Theory  of  Electric  Cables  and  Networks 8vo,  *3  00 

Sabine,  R.  History  and  Progress  of  the  Electric  Telegraph i2mo,  1 25 

Saeltzer,  A.  Treatise  on  Acoustics i2mo,  1 00 

Sanford,  P.  G.  Nitro-explosives 8vo,  *4  00 

Saunders,  C.  H.  Handbook  of  Practical  Mechanics i6mo,  1 00 

leather,  1 25 

Saunnier,  C.  Watchmaker’s  Handbook i2mo,  3 00 

Sayers,  H.  M.  Brakes  for  Tram  Cars 8vo,  *1  25 

Scheele,  C.  W.  Chemical  Essays 8vo,  *2  00 

Scheithauer,  W.  Shale  Oils  and  Tars 8vo,  *3  So 

Schellen,  H.  Magneto-electric  and  Dynamo-electric  Machines  ....  8vo,  5 oa 

Scherer,  R.  Casein.  Trans,  by  C.  Salter 8vc,  *3  00 

Schicrowitz,  P.  Rubber,  Its  Production  and  Industrial  Uses 8vo,  *500 

Schindler,  K.  Iron  and  Steel  Construction  Works i2mo,  *1  25 

Schmall,  C.  N.  First  Course  in  Analytic  Geometry,  Plane  and  Solid. 

i2mo,  half  leather,  *1  75 

Schmall,  C.  N.,  and  Shack,  S.  M.  Elements  of  Plane  Geometry. . . i2mo,  *1  25 

Schmeer,  L.  Flow  of  Water 8vo,  *3  0( 

Schumann,  F.  A Manual  of  Heating  and  Ventilation.  . . . i2mo,  leather,  1 50 

Schwarz,  E.  H.  L.  Causal  Geology 8vo,  *2  50 

Schweizer,  V.  Distillation  of  Resins 8vo,  *3  50 

Scott,  W.  W.  Qualitative  Analysis.  A Laboratory  Manual 8vo,  *1  50 

Scribner,  J.  M.  Engineers’  and  Mechanics’  Companion.  . i6mo,  leather,  1 50 

Scudder,  H.>  Electrical  Conductivity  and  Ionization  Constants  of 

Organic  Compounds 8vo,  *3  00 

Searle,  A.  B.  Modern  Brickraaking 8vo,  *5  00 

Cement,  Concrete  and  Bricks 8vo,  *3  00 

Searle,  G.  M.  “Sumners’  Method.”  Condensed  and  Improved. 

(Science  Series  No.  124.) i6mo,  o 50 

Seaton,  A.  E.  Manual  of  Marine  Engineering 8vo  8 00 
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Seaton,  A.  E.,  and  Rounthwaite,  H.  M.  Pocket-book  of  Marine  Engi- 


neering  i6mo,  leather, 

Seeligmann,  T.,  Torrilhon,  G.  L.,  and  Falconnet,  H.  India  Rubber  and 

Gutta  Percha.  Trans,  by  J.  G.  McIntosh 8vo, 

Seidell,  A.  Solubilities  of  Inorganic  and  Organic  Substances 8vo, 

Sellew,  W.  H.  Steel  Rails 4to, 

Senter,  G.  Outlines  of  Physical  Chemistry nmo, 

Text-book  of  Inorganic  Chemistry i2mo, 

Sever,  G.  F.  Electric  Engineering  Experiments 3vo,  boards, 

Sever,  G.  F.,  and  Townsend,  F.  Laboratory  and  Factory  Tests  in  Elec- 
trical Engineering 8vo, 

Sewall,  C.  H.  Wireless  Telegraphy 8vo, 

Lessons  in  Telegraphy i2mo, 

Sewell,  T.  Elements  of  Electrical  Engineering 8vo, 

The  Construction  of  Dynamos 8vo, 

Sexton,  A.  H.  Fuel  and  Refractory  Materials i2mo, 

Chemistry  of  the  Materials  of  Engineering i2mo, 

Alloys  ( Non-Ferrous) 8vo, 

The  Metallurgy  of  Iron  and  Steel 8vo, 

Seymour,  A.  Practical  Lithography 8vo, 

Modern  Printing  Inks .-. 8vo, 


Shaw,  Henry  S.  H.  Mechanical  Integrators.  (Science  Series  No.  83.) 


i6mo, 

Shaw,  S.  History  of  the  Staffordshire  Potteries 8vo, 

Chemistry  of  Compounds  Used  in  Porcelain  Manufacture.  ..  .8vo, 

Shaw,  W.  N.  Forecasting  Weather 8vo, 

Sheldon,  S.,  and  Hausmann,  E.  Direct  Current  Machines i2mo, 

Alternating  Current  Machines nmo, 

Sheldon,  S.,  and  Hausmann,  E.  Electric  Traction  and  Transmission 

Engineering i2mo, 

Sheriff,  F.  F.  Oil  Merchants’  Manual i2mo, 

Shields,  J.  E.  Notes  on  Engineering  Construction i2mo, 

Shreve,  S.  H.  Strength  of  Bridges  and  Roofs 8vo, 

Sliunk,  W.  F.  The  Field  Engineer i2mo,  morocco, 

Simmons,  W.  H.,  and  Appleton,  H.  A.  Handbook  of  Soap  Manufacture, 

8vo, 

Simmons,  W.  H.,  and  Mitchell,  C.  A.  Edible  Fats  and  Oils 8vo, 

Simms,  F.  W.  The  Principles  and  Practice  of  Levelling 8vo, 

Practical  Tunneling 8vo, 

Simpson,  G.  The  Naval  Constructor i2mo,  morocco, 

Simpson,  W.  Foundations 8vo.  (In  Press.) 

Sinclair,  A.  Development  of  the  Locomotive  Engine. . .8vo,  half  leather, 
Twentieth  Century  Locomotive 8vo,  half  leather, 

Sindall,  R.  W.,  and  Bacon,  W.  N.  The  Testing  of  Wood  Pulp 8vo, 

Sindall,  R.  W.  Manufacture  of  Paper.  (Westminster  Series.) . . . .8vo, 

Sloane,  T.  O’C.  Elementary  Electrical  Calculations nmo, 

Smallwood,  J.  C.  Mechanical  Laboratory  Methods.  ... i2mo,  leather, 

Smith,  C.  A.  M.  Handbook  of  Testing,  MATERIALS 8vo, 

Smith,  C.  A.  M.,  and  Warren,  A.  G.  New  Steam  Tables . . . 8vo, 
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Smith,  C.  F.  Practical  Alternating  Currents  and  Testing 8vo,  *2  50 

Practical  Testing  of  Dynamos  and  Motors 8vo,  *2  00 

Smith,  F.  E.  Handbook  of  General  Instruction  for  Mechanics.  . .i2mo,  1 50 
Smith,  H.  G.  Minerals  and  the  Microscope 

Smith,  J.  C.  Manufacture  of  Paint Svo,  *3  or 

Paint  and  Painting  Defects 

Smith,  R.  H.  Principles  of  Machine  Work i2mo,  *3  00 

Elements  of  Machine  Work i2mo,  *200 

Smith,  W.  Chemistry  of  Hat  Manufacturing i2mo,  *3  00 

Snell,  A.  T.  Electric  Motive  Power 8vo,  *4  00 

Snow,  W.  G.  Pocketbook  of  Steam  Heating  and  Ventilation.  (In  Press.) 

Snow,  W.  G.,  and  Nolan,  T.  Ventilation  of  Buildings.  (Science  Series 

No.  5.) i6mo,  o 50 

Soddy,  F.  Radioactivity 8vo,  *3  00 

Solomon,  M.  Electric  Lamps.  (Westminster  Series.) 8vo,  *2  00 

Sothern,  J.  W.  The  Marine  Steam  Turbine 8vo,  *5  00 

Verbal  Notes  and  Sketches  for  Marine  Engineers Cvo,  *5  00 

Southcombe,  J.  E.  Chemistry  of  the  Oil  Industries.  (Outlines  of  In- 
dustrial Chemistry.) 8vo,  *300 

Soxhlet,  D.  H.  Dyeing  and  Staining  Marble.  Trans,  by  A.  Morris  and 

H.  Robson 8vo,  *2  50 

Spang,  H.  W.  A Practical  Treatise  on  Lightning  Protection i2mo,  1 00 

Spangenburg,  L.  Fatigue  of  Metals.  Translated  by  S.  H.  Shreve. 

(Science  Series  No.  23.) i6mo,  0 50 

Specht,  G.  J.,  Hardy,  A.  S.,  McMaster,  J.  B.,  and  Walling.  Topographical 

Surveying.  (Science  Series  No.  72.) i6mo,  o 50 

Speyers,  C.  L.  Text-book  of  Physical  Chemistry 8vo,  *225 

Sprague,  E.  H.  Hydraulics i2mo,  1 25 

Stahl,  A.  W.  Transmission  of  Power.  (Science  Series  No.  28.)  . i6mo, 

Stahl,  A.  W.,  and  Woods,  A.  T.  Elementary  Mechanism i2mo,  *2  00 

Staley,  C.,  and  Pierson,  G.  S.  The  Separate  System  of  Sewerage..  .8/0,  *3  00 

Standage,  H.  C.  Leatherworkers’ Manual 8vo,  *3  50 

Sealing  Waxes,  Wafers,  and  Other  Adhesives 8vo,  *2  00 

Agglutinants  of  all  Kinds  for  all  Purposes nmo,  *350 

Stanley,  H.  Practical  Applied  Physics (In  Press.) 

Stansbie,  J.  H.  Iron  and  Steel.  (Westminster  Series.) 8vo,  *2  00 

Steadman,  F.  M.  Unit  Photography  and  Actinometry (In  Press.) 

Stecher,  G.  E.  Cork.  Its  Origin  and  Industrial  Uses i2mo,  1 oo 

Steinman,  D.  B.  Suspension  Bridges  and  Cantilevers.  (Science  Series 

No.  127.) o 50 

Stevens,  H.  P.  Paper  Mill  Chemist i6mo,  *2  50 

Stevens,  J.  S.  Precision  of  Measurements (In  Press.) 

Stevenson,  J.  L.  Blast-Furnace  Calculations i2mo,  leather,  *2  00 

Stewart,  A.  Modern  Polyphase  Machinery i2mo,  *2  00 

Stewart,  G.  Modern  Steam  Traps 12U10,  *1  25 

Stiles,  A.  Tables  for  Field  Engineers i2mo,  1 00 

Stillman,  P.  Steam-engine  Indicator i2mo,  1 00 

Stodola,  A.  Steam  Turbines.  Trans,  by  L.  C.  Loewenstein 8vo,  *5  00 

Stone,  H.  The  Timbers  of  Commerce 8vo,  350 

Stone,  Gen.  R.  New  Roads  and  Road  Laws i2rao,  1 00 
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Slopes,  M.  Ancient  Plants . . .8vo,  * 

The  Study  of  Plant  Life 8vo,  * 

Stumpf,  Prof.  Una-Flow  of  Steam  Engine 4to,  * 

Sudborough,  J.  J.,  and  James,  T.  C.  Practical  Organic  Chemistry. . nmo,  * 

Suffling,  E.  R.  Treatise  on  the  Art  of  Glass  Painting 8vo,  * 

Swan,  K.  Patents,  Designs  and  Trade  Marks.  (Westminster  Series.). 

8vo,  * 

Swinburne,  J.,  Wordingham,  C.  H.,  and  Martin,  T.  C.  Electric  Currents. 

• (Science  Series  No.  109.) . . . . i6mo, 

Swoope,  C.  W.  Lessons  in  Practical  Electricity 12K10,  * 


Tailfer,  L.  Bleaching  Linen  and  Cotton  Yarn  and  Fabrics 8vo, 

Tate,  J.  S.  Surcharged  and  Different  Forms  of  Retaining-walls.  (Science 

Series  No.  7.) i6mo, 

Taylor,  E.  N.  Small  Water  Supplies i2mo, 

Templeton,  W.  Practical  Mechanic’s  Workshop  Companion. 


121110,  morocco, 

Terry,  H.  L.  India  Rubber  and  its  Manufacture.  (Westminster  Series.) 

8 vo, 


Thayer,  H.  R.  Structural  Design.  8vo. 

Vol.  I.  Elements  of  Structural  Design * 

Vol.  II.  Design  of  Simple  Structures (In  Preparation.) 

Vol.  III.  Design  of  Advanced  Structures (In  Preparation.) 

Thiess,  J.  B.,  and  Joy,  G.  A.  Toll  Telephone  Practice 8vo,  * 

Thom,  C.,  and  Jones,  W.  H.  Telegraphic  Connections..  . oblong,  i2mo, 

Thomas,  C.  W.  Paper-makers’  Handbook (In  Press.) 

Thompson,  A.  B.  Oil  Fields  of  Russia 4to,‘  * 

Petroleum  Mining  and  Oil  Field  Development 8vo,  * 

Thompson,  S.  P.  Dynamo  Electric  Machines.  (Science  Series  No.  75.) 

i6mo, 

Thompson,  W.  P.  Handbook  of  Patent  Law  of  All  Countries i6mo, 

Thomson,  G.  S.  Milk  and  Cream  Testing i2mo,  4 

- Modern  Sanitary  Engineering,  House  Drainage,  etc 8vo,  * 

Thornley,  T.  Cotton  Combing  Machines 8vo,  * 

Cotton  Waste 8vo,  4 

Cotton  Spinning.  8vo. 

First  Year 4 

Second  Year 4 

Third  Year „ 4 

Thurso,  J.  W.  Modern  Turbine  Practice 8vo,  * 

Tidy,  C.  Meymott.  Treatment  of  Sewage.  (Science  Series  No.  94.)i6mo, 
Tillmans,  J.  Water  Purification  and  Sewage  Disposal.  Trans,  by 

Hugh  S.  Taylor .8vo,  * 

Tenney,  E.  H.  Test  Methods  for  Steam  Power  Plants.  ..  . (In  Press.) 


Tinney,  W.  H.  Gold-mining  Machinery 8vo, 

Titherley,  A.  W.  Laboratory  Course  of  Organic  Chemistry 8vo,  * 

Toch,  M.  Chemistry  and  Technology  of  Mixed  Paints 8vo,  * 

Materials  for  Permanent  Painting i2mo,  * 

Chemistry  and  Technology  of  Mixed  Paints.  (In  two  volumes.) 

(In  Press.) 
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Todd,  J.,  and  Whall,  W.  B.  Practical  Seamanship 8vo, 

Tonge,  J.  Coal.  (Westminster  Series.) 8vo, 

Townsend,  F.  Alternating  Current  Engineering 8vo,  boards, 

Townsend,  J.  Ionization  of  Gases  by  Collision 8vo, 


Transactions  of  the  American  Institute  of  Chemical  Engineers,  8vo. 

Vol.  I.  1908 

Vol.  II.  1909 

Vol.  III.  1910 

Vol.  IV.  1911 

Vol.  V.  1912 

Traverse  Tables.  (Science  Series  No.  115.) i6mo, 

morocco, 

Treiber,  E.  Foundry  Machinery.  Trans,  by  C.  Salter i2mo, 

Trinks,  W.,  and  Housum,  C.  Shaft  Governors.  (Science  Series  No.  122.) 

i6mo, 

Trowbridge,  W.  P.  Turbine  Wheels.  (Science  Series  No.  44.).  . i6mo, 

Tucker,  J.  H.  A Manual  of  Sugar  Analysis 8vo, 

Tunner,  P.  A.  Treatise  on  Roll-turning.  Trans,  by  J.  B.  Pearse. 

8vo,  text  and  folio  atlas, 

Turnbull,  Jr.,  J.,  and  Robinson,  S.  W.  A Treatise  on  the  Compound 

Steam-engine.  (Science  Series  No.  8.) i6mo, 

Turrill,  S.  M.  Elementary  Course  in  Perspective nmo, 
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Underhill,  C.  R.  Solenoids,  Electromagnets  and  Electromagnetic  Wind- 


ings  i2mo,  *2  00 

Underwood,  N.,  and  Sullivan,  T.  V.  Chemistry  and  Technology  of 

Printing  Inks {In  ' Press.) 

Urquhart,  J.  W.  Electric  Light  Fitting i2mo,  200 

Electro-plating i2mo,  200 

Electrotyping i2mo,  2 00 

Electric  Ship  Lighting i2mo,  3 00 

Usborne,  P.  O.  G.  Design  of  Simple  Steel  Bridges 8vo,  *4  00 


Vacher,  F.  Food  Inspector’s  Handbook 

Van  Nostrand’s  Chemical  Annual.  Third  issue  1913. ..  .leather,  i2mo, 

Year  Book  of  Mechanical  Engineering  Data {In  Press.) 

Van  Wagenen,  T.  F.  Manual  of  Hydraulic  Mining i6mo, 

Vega,  Baron  Von.  Logarithmic  Tables 8vo,  cloth, 

half  morroco, 

Vincent,  C.  Ammonia  and  its  Compounds.  Trans,  by  M.  J.  Salter. 8vo, 

Volk,  C.  Haulage  and  Winding  Appliances 8vo, 

Von  Georgievics,  G.  Chemical  Technology  of  Textile  Fibres.  Trans. 

by  C.  Salter 8vo, 

Chemistry  of  Dyestuffs.  Trans,  by  C.  Salter 8vo, 

Vose,  G.  L.  Graphic  Method  for  Solving  Certain  Questions  in  Arithmetic 

and  Algebra  (Science  Series  No.  16.) i6mo, 

Vosmaer,  A.  Ozone {In  Press.) 


*2  5© 

1 00 

2 00 
2 50 
*2  00 
*4  00 

*4  5o 
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o 50 


Wabner,  R.  Ventilation  in  Mines.  Trans,  by  C.  Salter 8vo,  *4  50 

Wade,  E.  J.  Secondary  Batteries 8vo,  *400- 
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Wadmore,  T.  M.  Elementary  Chemical  Theory nmo,  *1  50 

Wadsworth,  C.  Primary  Battery  Ignition nmo,  *050 

Wagner,  E.  Preserving  Fruits,  Vegetables,  and  Meat nmo,  *2  50 

Waldram,  P.  J.  Principles  of  Structural  Mechanics nmo,  *3  00 

Walker,  F.  Aerial  Navigation 8vo,  2 00 

Dynamo  Building.  (Science  Series  No.  98.) i6mo,  o 

Walker,  F.  Electric  Lighting  for  Marine  Engineers 8vo,  2 00 

Walker,  J.  Organic  Chemistry  for  Students  of  Medicine 8vo,  * 2 50 

Walker,  S.  F.  Steam  Boilers,  Engines  and  Turbines 8vo,  3 00 

Refrigeration,  Heating  and  Ventilation  on  Shipboard i2mo,  *2  00 

Electricity  in  Mining 8vo,  *3  50 

Wallis-Tayler,  A.  J.  Bearings  and  Lubrication 8vo,  *1  50 

Aerial  or  Wire  Ropeways 8vo,  *3  00 

Motor  Cars 8vo,  1 80 

Motor  Vehicles  for  Business  Purposes 8vo,  3 50 

Wallis-Tayler,  A.  J.  Pocket  Book  of  Refrigeration  and  Ice  Making.  i2mo,  1 50 

» Refrigeration,  Cold  Storage  and  Ice-Making 8vo,  *4  50 

Sugar  Machinery i2mo,  *2  00 

Wanklyn,  J.  A.  Water  Analysis i2mo,  2 00 

Wansbrough,  W.  D.  The  A B C of  the  Differential  Calculus nmo,  *1  50 

Slide  Valves nmo,  *2  00 

Waring,  Jr.,  G.  E.  Sanitary  Conditions.  (Science  Series  No.  31.)  .i6mo,  o 50 

Sewerage  and  Land  Drainage *6  00 

Waring,  Jr.,  G.  E.  Modern  Methods  of  Sewage  Disposal nmo,  2 00 

How  to  Drain  a House nmo,  1 25 

Warnes,  A.  R.  Coal  Tar  Distillation 8vo,  *2  50 

Warren,  F.  D.  Handbook  on  Reinforced  Concrete nmo,  *2  50 

Watkins,  A.  Photography.  (Westminster  Series.) 8vo,  *2  00 

Watson,  E.  P.  Small  Engines  and  Boilers nmo,  1 25 

Watt,  A.  Electro-plating  and  Electro-refining  of  Metals 8vo,  *4  50 

Electro-metallurgy nmo,  1 00 

The  Art  of  Soap  Making 8vo,  3 00 

Leather  Manufacture 8vo,  *4  00 

Paper-Making 8vo,  3 00 

Weale,  J.  Dictionary  of  Terms  Used  in  Architecture nmo,  2 50 

Weale’s  Scientific  and  Technical  Series.  (Complete  list  sent  on  appli- 
cation.) 

Weather  and  Weather  Instruments nmo,  1 00 

paper,  o 50 

Webb,  H.  L.  Guide  to  the  Testing  of  Insulated  Wires  and  Cables,  nmo,  1 oo 

Webber,  W.  H.  Y.  Town  Gas.  (Westminster  Series.) 8vo,  *2  00 

Weisbach,  J.  A Manual  of  Theoretical  Mechanics 8vo,  *6  00 

sheep,  *7  50 

Weisbach,  J.,  and  Herrmann,  G.  Mechanics  of  Air  Machinery ...  .8vo,  *3  75 

Welch,  W.  Correct  Lettering (In  Press.) 

Weston,  E.  B.  Loss  of  Head  Due  to  Friction  of  Water  in  Pipes,  .nmo,  *1  50 

Weymouth,  F.  M.  Drum  Armatures  and  Commutators 8vo,  *3  00 

Wheatley,  0.  Ornamental  Cement  Work (In  Press.) 

Wheeler,  J.  B.  Art  of  War nmo,  1 75 

Field  Fortifications nmo,  1 75 


D.  VAN  NOSTRAND  CO.’S  SHORT  TITLE  CATALOG 


30 

Whipple,  S.  An  Elementary  and  Practical  Treatise  on  Bridge  Building. 

8vo, 

White,  A.  T.  Toothed  Gearing i2mo, 

White,  C.  H.  Methods  of  Metallurgical  Analysis (In  Press.) 

Whithard,  P.  Illuminating  and  Missal  Painting lamo, 

Wilcox,  R.  M.  Cantilever  Bridges.  (Science  Series  No.  25.)  . . . .i6mo, 

Wilda,  H.  Steam  Turbines.  Trans,  by  C.  -Salter i2mo, 

Cranes  and  Hoists.  Trans,  by  C.  Salter 12010, 

Wilkinson,  H.  D.  Submarine  Cable  Laying  and  Repairing 8vo, 

Williamson,  J.,  and  Blackadder,  H.  Surveying 8vo,  (In  Press.) 

Williamson,  R.  S.  On  the  Use  of  the  Barometer 4to, 

Practical  Tables  in  Meteorology  and  Hypsometery 4to, 

Willson,  F.  N.  Theoretical  and  Practical  Graphics 4to, 

Wilson  F.  J.,  and  Heilbron,  I.  M.  Chemical  Theory  and  Calculations. 

’ i2mo, 

Wilson,  J.  F.  Essentials  of  Electrical  Engineering (In  Press.) 

Wimperis,  H.  E.  Internal  Combustion  Engine 8vo, 

Application  of  Power  to  Road  Transport I2m°. 

Primer  of  Internal  Combustion  Engine I2m°, 

Winchell,  N.  H.,  and  A.  N.  Elements  of  Optical  Mineralogy 8vo, 

Winkler,  C.,  and  Lunge,  G.  Handbook  of  Technical  Gas-Analysis.  .8vo, 
Winslow,  A.  Stadia  Surveying.  (Science  Series  No.  77.) i6mo, 

Wisher  Lieut.  J.  P.  Explosive  Materials.  (Science  Series  No.  70.) 

* i6mo, 

Wisser,  Lieut.  J.  P.  Modern  Gun  Cotton.  (Science  Series  No.  89.)  .i6mo, 
Wood,  De  V.  Luminiferous  Aether.  (Science  Series  No.  85)...i6mo, 

Wood  T.  K.  Chemistry  of  Dyeing.  (Chemical  Monographs  No.  2.) 

i2mo, 

Worden,  E.  C.  The  Nitrocellulose  Industry.  Two  Volumes 8vo, 

Cellulose  Acetate 8v0>  V"  Press •) 

Wren,  H.  Organometallic  Compounds  of  Zinc  and  Magnesium.  (Chem- 
ical Monographs  No.  1.) 

Wright,  A.  C.  Analysis  of  Oils  and  Allied  Substances 8vo, 

Simple  Method  for  Testing  Painters’  Materials 8vo, 

Wright,  F.  W.  Design  of  a Condensing  Plant I2m°, 

Wright,  H.  E.  Handy  Book  for  Brewers 8v0> 

Wright,  J.  Testing,  Fault  Finding,  etc.,  for  Wiremen.  (Installation 

Manuals  Series.) 

Wright,  T.  W.  Elements  of  Mechanics 8v0> 

Wright,  T.  W.,  and  Hayford,  J.  F.  Adjustment  of  Observations.  ..8vo, 

Young,  J.  E.  Electrical  Testing  for  Telegraph  Engineers ..8vo, 

Zahner,  R.  Transmission  of  Power.  (Science  Series  No.  40.)..i6mo, 

Zeidler,  J.,  and  Lustgarten,  J.  Electric  Arc  Lamps .....8vo, 

Zeuner,  A.  Technical  Thermodynamics.  Trans,  by  J.  F.  Klein.  Two 

Volumes sv0’ 

Zimmer,  G.  F.  Mechanical  Handling  of  Material 4to» 

Zipser,  J.  Textile  Raw  Materials.  Trans,  by  C.  Salter 8vo, 

Zur  Nedden,  F.  Engineering  Workshop  Machines  and  Processes.  Trans. 

by  J.  A.  Davenport v ’ 
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